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WE HAVE 


A WAY 


WITH Into our Research Department at Cleckheaton come all manner 


of problems to do with brakes. Here we can reproduce the actual 
service conditions under which brakes operate and check per- 
formance on machines and delicate instruments which leave no 
room for guesswork. 

Che work goes on unceasingly .. . much of it devoted to antici- 
pating the problems of the future. Mintex leadership is based 


securely on the work done in our laboratories and research departments. 


When high performance counts 


ae MINTEX 


MINTEX BRAKE AND CLUTCH LINERS ARE ™ ACTURED BY BRITISH BELTING & ASBESTOS LIMITED, CLECKHEATON, YORKSHIRE 
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Inserted blades in heavy forged steel bodies. 

Readily available replacement blades at low prices 
Guaranteed by Britain's largest producers of carbide tools. 
Screw releasing wedge clamping, simplifying blade renewal. 
Tipped with Britain’s longest lasting carbide — Wimet. 
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THE WORLDS FINEST POLISHING SHOP EQUIPMENT 


B. O. MORRIS LTD. 


MORRISFLEX WORKS, BRITON ROAD, 
COVENTRY 


Telephone: COVENTRY Telegrams: MORISFLEX COVENTRY 


Automobile Engineer, July 1956 


























but for the best 


ineering 


Il eng 
uses there are 


ind 


Kirkstall Bright Steel Bars 


Engineering Limited 


YORKSHIRE 


irnkstall Forge 


HORSFORTH 2821 


* TELEPHONE: 


LEEDS 5, 
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most pallet-able 


TO 


TILLING STEVENS LTD. 


(A ROOTES GROUP COMPANY) 


Rubery Owen offer an infinite 
variety of pallets, constructed in all 


Here is another example of 
Rubery Owen pallets doing a good job 
in the engine workshops of Tilling materials, to suit all mechanical hand 


tevens Lid., for handling and storage ling appliances. We also welcome 


f engines of various sizes. These are 
not the handiest of items, but R.O 
pallets solve the problem 


the opportunity of advising and 
co-operating with the customer on 
palletisation schemes 


WHITEGATE 


Kent House, Market Place, Oxford Circus, | 


{ll the best people come to 


Rubery Owen 


for all the best pallets 


INDUSTRIAL STORAGE EQUIPMENT DIVISION 
X HAM N. WALES TELEPHONE WREXHAM 3566-8 
“ Territory Offices also at: Coventry, Manchester, Bristo!, Glasgow 


VUember of the Owen Organisation 
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tantly advertising to the 
customer, telling him of the urgent need to 
replace this filter when it gets clogged, and 
thus to protect | i 


_ The manufacturers who have standardized 
the Purolator Micronic’ oi! filter benefit by 
acquiring an incréased reputation for engine 

| durability. . 


: AUTOMOTIVE PRODUCTS COMPANY LIMITED 
ee NGION SPA, WARWICKSHIRE, ENGLAND 


E>) | a 
eS 
Ragiscered Trade Marks» Purciater, ‘Micronic’ » 


oad Ah 
ern. “OIL & FUEL FILTERS 
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SIDEROD 


HIGH AN 





bis elles vod. This three-ros oa ane 
nall and medium-sized cars ~\6 16 





. ht-hand threading to the ball 
joint assemblies, provid $1 nent which is effected by ane” 
locking the locknuts on the ball jo: and turning the intermediate 
bar te correct toe in or toe out. 
In addition to the ‘A’ size, which ¢ front axle laden weight of 
approximately 11} cwt.,there aretwo ible for front axle laden weight 
of approximately 118 to 16 cwt., suitable for front axle laden 
weight of approximately 16 to 21 
A feature of these steering joints is t wular movement between the 
ball pin and rod which allows for « ement of the axle over rough: 


eer attention has been paid « ion of dirt and water by the 
provision of a boot which is positi. oe 











MADE BY THE PIONEERS 
IN PRECISION 
STEERING 


EFFORTLESS 
STEERING AND 


GREAT DURABILITY 


Hardened cam and roller. 


Tapered roller bearings (with detachable 
cones on the larger sizes). 
Double bearing support to rocker shaft. 


End-location adjustable. 


THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 
covering every type 
of chassis, 


ewe VM ARLES 


bod 


Larger angular movement. 

Very compact box. 

For fore-and-aft or transverse layout, 
Trunnion of spigot mounting alternative 


on heavy types. 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines) Telegrams: ADAMANT, PHONE, LUTON 
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A new filter material 


Here is a new filter material produced by the powder metallurgy process. Bound Brook filter elements 
are made from spherical bronze powder which forms a rigid structure of uniform pore dimensions. 
sphere size is predetermined and this in turn controls the 
size and permeability. Bound Brook filter elements are 
nger than those of other materials and give a finer degree of 

ition for a given permeability. Suitable for the 


videst applications in the filtering of liquids or gases. 


We shall be happy to send you a copy by our 


booklet LF/] on Bronze Filters 


BOUND BROOK 


Bronze 
LTeER ELEMENTS 


This enlarged diagram shows the pores 

which exist between the spherical parti- 

‘ of te It through these 

les metal is Mg OUND BROOK BEARINGS LIMITED, TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 


interstices that the liquid or gas 15 
filtered under pressure . e: Lichfield 2027-2028 (A Birfield Company) Telegrams ; Boundless, Lichfield 
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A HORSE 
CALLED 


GENTLY 


Oh what a prob-lem was little GENTLY. So slow. All 
the other Little Horses used to laugh at poor 
GENTLY. ‘Oh, you old slow-coach”’ they cried rude-ly 
‘can’t do more than 2 or 300 r.p.m.”” Poor GENTLY was 
so sad. Until one day the Master (the old goat!) set 
them all to drill-ing holes in Tit-an-ium. All the 
Little Horses set to work at a great pace but soon 
they were so hot and ill-tempered and began to cry 
‘This is too hard for us’’. All but litthe GENTLY. He 
was quiet-ly work-ing away at Just 165 r.p.m., cut - ting 
his way through the hard metal with no_trouble at 
all. ‘‘See boys’’ said the Master in that 
sancti-mon-ious voice — ‘‘ GENTLY DOES IT.’’ 





De-sout-terA Tools put power into your hands 


Desoutter Bros., Limiled, The Hyde, Hendon, N.W.9. Telephone : Colindale 6 346 (4 lines ) Tele grams Le pnuco, Hlyde, London 
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Lloyds Ductile iron 


has a greater 


tensile strength than 


some steels with 
the castability and 
machineability 


jon 
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With Lioyds Ductile lron, the graphite flake 
ordinary cast iron are present in the form of spher 
be cast as accurately and as easily as ordinary ca 
compared with fiake-graphite iron is stronger, to 
ductile 

Lioyds Ductile Iron is now being used for a v 
ngineering parts and in some instances is repla 
forged stecls, malleable iron and non-ferrou 
replaces grey iron, permitting reduced section t} 
advantage of the better properties offered and i i 
you to re-design your present castings for mor 

The successful casting of Ductile lron demand rictest CYLINDER BODY in Ductile Iron. Weight 


0 Ib 
and most experienced metallurgical and melting o but 


TRANSMI LON BEARING in Ductile 


Lioyds have been casting it daily, continuously sin 1950! Iron. Weight ¢0 Ib 


echnical advice freely given on request, 


Ductile Iron is only one of the range 
Llo ds ieteaes of High Duty Irons cast by Lloyds 
LLOYDS (BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT TELEPHONE: BURTON 3867 
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SMALL 


& 


PARKES 


* weight transference: 
The transfer (during braking) of part of 


the vel e weight from the rear 


A Nation-wide chain of Depots 


to serve you 


the front wheel vhich really calls for 
different front to rear braking 


de (although not nece iry when the correct grade 
BIRMINGHAM 


B 


nN brake liners has been fitted) 


this is the liner 
= that balances up 
ce * weight 
transference 


ke of course 


woven or molded 


LIMITED HENDHA) LE WORKS MANCHESTER 9 London Office: 76 Victoria Street, S.W.1 
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SILENTBLOG 


Leading builders of road tankers mount 

tanks resiliently on Silentbloc bearings 

Fitted as trunnion mountings, Silentbloc 

bearings provide an effective means of 

absorbing vibration while maintaining 

perfect stability. Available in sizes for 
all loads 














Longer life for coachwork and asmoother 

ride for passengers is ensured by the re- 

silient mounting of bodies on Silentbloc 

anti—vibration mountings. Our Technical 

Department will be pleased to submit 
mounting schemes 


SILENTBLOC 


SILENTBLOC LTD., MANOR ROYAL, CRAWLEY, SUSSEX. Tel. CRAWLEY 2100 
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SIZE 24 
AIR IMPACT 


tool for & 3 WRENCH 
productivity 


Increase total output per ; 
shift with this ARMSTRONG 7 AIR IMPACT 
WHITWORTH Impact ; WRENCH 
Wrench. Designed for heavy 


SIZE 40 


duty it reduces operator fatigue 


ind withstands, long, hard service 


ARMSTRONG WHITWORTH 


Power Toole 


RENCHE 
E NUT SETTER 

ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 
Main Sales Office: 40 BROADWAY WESTMINSTER LONDON SWI 


Cable Address: ARMWHITOOL SOWEST LONDON Phone: WHitehall 5944 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3ill Grams: ARMWHITOOL TYNEMOUTH 
3062 
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For the baby car or the giant commercial transport vehicle, 
the Girling name means high efficiency brakes, Backed by 
unrivalled research and development facilities, Girling design 
and manufacture are geared to the production of equipment 
specifically designed for a specific job. For every type of 
motor vehicle, Girling Brakes are performing daily with the 
utmost reliability, always strengthening the proud claim . 


GIRLING 


S oh 
CA CPD 
Mer 


Some ae THE BEST BRAKES IN THE WORLD 


KINGS ROAD 


SE! way oat aucaD—| 
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CONVEYING . 


the importance of Steel 


onveys more than any 
industry it is LEE of Shefheld 


of Cold Rolled Strip 

| Bars and Wire, and “Trubrite 
LEE’s products are 
belt conveying systems, 


oving rol everywhere 


reration, wherever steel strip, bars and 
ployed, LEE of Sheffield is a well-known name. 


Of f heffild 


ARTHUR LEE & SONS LIMITED 


HEAD OF —E AND WORKS. TRUBRITE STEEL WORKS - MEADOW HALL - NEAR SHEFFIELD 
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ROTARY SHAFT SEALS 


In leather and synthetic 
Se als of rubber for all requirements; 
from 1/4° up to 46° shaft; in 
: built-up type or bonded 
Authority . 


\" “*fJ ; 
~ ROMET ” 
FACE TYPE SEALS 


For all water pump and 


similar applications 


0” RINGS 


Covering a wick range of 
sizes and suitable for appli 
cations where precision and 
high-class finish, together 
with the corrects ompound 


ing of material, are essential 


William the Conqueror. 


Crowned King of England on Christmas Day 1066. 
+ When it was learned that William's whole system of 
government was to be on new and distasteful lines, 

f a broke owt. These uprisings sey the King to 
a a Te be exterminated the population 
sof larg impact of this was felt for centuries, 
important change was the reconstruction of society 

sent ly ful bon William died at Rowen on Pt" & “1% RINGS) 
‘Sept ther 70h 1087, bis later years having been occupied For all types of hydraulic 
prot holding down and organizing his mew Kingdom, and pneumatic applications 


CUSTOMERS’ 
- SPECIFICATION SEALS 
ut 0 yj ‘ff All types of seals are 
4 made to customers’ own 


RECIPROCATING SEALS 


requirements, Our technical 
representatives will he 
pleased to call and discuss 


TS LTD., Factory Centre, Birmingham, 30 
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flundreds of Hi-Ton 


Photograph by courtesy of Morris Motors Ltd 
Tractor ond Transmissions Branch 


are helping to 


PRESSES 


increase Output in the Motor Industry 


In fact, ‘Hi-Ton’ can be regarded as the 
standard general purpose presses of the British 
Motor Industry. They are employed for forming, 
drawing, assembling, riveting and punching 
operations in many factories mass-producing 
automobile parts. 

The illustration above shows part of a batch of 
‘Hi-Ton’ Presses which are studding hubs at 


Sales & Service for... 





DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., 
Also at LONDON: ‘Phone Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone Central 3411 


"Phone: Midland 3431 (7 lines) 
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the Transmission Branch of Morris Motors Ltd 
‘Hi-Ton’ Hydraulic Presses are made in a 
standard range with pressures up to 300 tons 
Power applied to the tools can be varied from 
zero to the maximum of each press, preventing 
overloading and ensuring long tool life 

Write for full details of ‘Hi-Ton’ Presses, mention- 
ing the type of application which interests you 


DRUMMOND-ASQUITH ig 





BIRMINGHAM 


Z23 





No 
teething 
troubles” 


This immense battery of precision 
machinery ensures a complete 
lack of teething troubles and 
gives to the rear axle that 
dependability and sturdiness 
that 1s so essential for present 


day needs 


THE MOSS GEAR CO. LTD - CROWN WORKS - TYBURN - BIRMINGHAM 24 


Phene: ERDingtoen 1661-6 


Greme: ‘Mesgeer, Birmingham’ 


Automobile Engineer, Fuly 1956 











GAKENCORK 


O/L end PETROL 


“CASKET MATERIALS 


DISTRIBUTORS OF MATERIAL 4 FOREIGN & COLONIAL 
an | ENQUIRIES TO 


IN BULK FOR CT. BRITAIN 


J.A.NORDBERC LTD 
17) QUEEN VICTORIA ST. 
LONDON. 

E.c4 


i Tol: Control 9678 


H.JACKSON LTO 
OAKENCLOUCH, CARSTANG 


Nr. PRESTON’ 
LANCS. 


Tel: Garstang 8 
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METALASTIK LTD., LEICESTER 






























































IN INDUSTRY 


CASE-HARDENING STEELS.... 
PART OF THE NATIONAL ECONOMY 


In a great many industries the whole programme of 
modernization, expansion, mass production and export is 


dependent on products embodying case-hardening steels. 


More than half-a-million tons of steel alloyed with Molybdenum are 
produced in Great Britain per annum; much of this is case-hardening steel. 
The importance of the many factors involved in obtaining consistent 
quality in the finished case-hardened part, throughout a high-production 
programme, has led to a great increase in the use of Molybdenum-bearing 


case-hardening steels. 


The reason is that Molybdenum makes it easier to ensure the following 
combination of advantages 

CLOSE CONTROL OF ¢ ERISTIC 

WIDE RANGE OF CORE GOOD 1A‘ 

UNIFORM RESPONSI ( Mi 


C,0}01) Wi RK REST 


HELP MASS PRODUCTION WITH 


MOLY 


"PRONOUNCED MOLLY‘ 




















CLIMAX MOLYBDENUM COMPANY OF EUROPE LIMITED, 99 PINSTONE STREET, SHEFFIELD, 1 
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MUMBEA LID) COVENTRY " —— snditiitins 
LONDON SHOWROOMS AND EXPORT DIVISION «ROOTES LTD « DEVONSHUAE HOUSE PICCADILLY wt 4} ROOTES PRODUCTS 
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The Steel Company 


of Wales Limited 


Steel sheet and tinplate 
of the highest quality 


ENOUIRIES SHOULD BE ADDRESSED TO 


The Sales Controller 
The Stee! Company of Wales Ltd 
136 Regent Street, London W.1 


Automobile Engineer, July 1956 





yo” 


An Atlas Copco LSS 81 Dise Grinder fitted with one of 


the new nylon-reinforced hub whee! nooths flame-cut 
edges on a heavy stee/ plate 


Make the most of 
New Developments in Abrasives! 


Recent developments in abrasives now enable one man and a nylon- 
| Taking off excess welding material prior to sanding. New 


reinforced hub wheel to tackle more than 15 different notching, cutting hub wheels are capable of tackling more than 15 different 


notching, cutting and dressing jobs in succession 


& 


and dressing operations without once changing the wheel. In trimming 
4 


t 


castings, for example, feed-heads and gates can be cut off with the edge, 


while mould marks and other rough patches are smoothed off with 
the face. The new type of wheels are certainly versatile, more pros 
ductive and time-saving. But they do demand a grinder capable of 
high speeds and great power if you’re to benefit fully from this new 
development. 

The Atlas Copco LSS 81 High-Capacity Dise Grinder has the speed, 
has the power, The new vane-type air motor has ample power to main- 
tain the peripheral speed of 15,000 ft./min. necessary to obtain the 
maximum output from these wheels. Yet for all its power it weighs 
as little as i1 Ibs., is quiet, simple to operate, cheap to run and safe. 


An Atlas Copco LSS 8! Dise Grinder cutting through | 


Make the most of the new developments in abrasives. piping. This grinder realises the high-productive poten- | 
The Atlas Copco LSS 8! High-Capacity Disc Grinder does! tialities created by reé eee | 


Give that man an Atlas Copco Disc Grinder 1r« 1s: «1 


Write for FREE LEAFLET AND DEMONSTRATION TO 
Atlas Copco (Great Britain) Ltd., Beresford Avenue, Wembley 
Middlesex, or your local Atlas C opc« npany or agent. If you 
have difficulty in finding their 1 please write to Atlas 


> 


Copco AB, Stockholm |, Sweden 


Atlas Copco is the world’s largest group of companies specialising 
in the development and manufacture of compressed air equipment 
It embraces thirty-one Atlas Copco companies and twenty-four 
agents, manufacturing or selling and servicing Atlas Copco equip- 


ment in more than fifty countries. 


THE MtlasCopco GROUP OF COMPANIES 


Manufacturers of Stationary and Portable Compressors, Rock- Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment 
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The finest 


timing chains 


for the finest Cars 


=a are made by 
7 MORSE 


Initial 
equipment on 


AUSTIN 
AW A40 ASO A9D 
A105 


ARMSTRONG SIDDELEY 
SAPPHIRE & 2:3 LITRI 


WOLSELEY 6-90 
HILLMAN MINX 
MORRIS ISIS 


A PRODUCT OF 
THE MORSE CHAIN DIVISION, BORG-WARNER LTD 


BORG-WARNER LIMITED, LETCHWORTH Tel LETCHWORTH 1833 
MANUFACTURERS OF AL TOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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Coles have 








Placing a load first time is second nature with 
Coles .. . power lowering, electro-mechanical 
brakes and other automatic features ensure 
accuracy without error. Moving swiftly from 
job to job, Coles go where the handling need 
is greatest, its jib passing easily under low 
doorways. A compact 360° slew superstructure 
and simultaneous finger-tip control of two 

or more motions are some of the advantages of 
Diesel Electric Transmission the system 

that has all the advantages. 


FINGER-TIP 
CONTROL 


Conveniently grouped 
controls reduce fatigue 
and speed up handling. 
Wide vision cab gives 


full view of work area. 


THE NAME THAT CARRIES WEIGHT 


. . * *ee . 2 2 eo CC *e © 8 ef # © @ @ 


Designed, manufactured and marketed by :- 
STEELS ENGINEERING PRODUCTS LIMITED 
Sunderland, England Tel: 56281 (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE: Glasgow: 235 Bath St. C2 Newcastle: Brunswick House, Brunswick Place 
London: 6 Avonmore Road, W.14 Manchester: 153 Oxford Road, 13 Birmingham: 39 Thorp Stree, 5 
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The best and cheapest 


STUD GUN 


on the market makes short 
work of sub-assembly jobs 


Last season, Messrs. Ransomes Sims & Jefferies of Ipswich com 
pleted a record quantity of combine ha 

Seven of the sub-assemblies, including b g castings, were stud- 
welded with the new Lincoln Stud Gun, the finest equipment for all 
stud-welding. Over 50 Lincoln studs and ferrules are used for each combine harvester, the top and side covers being 
stud-welded to 14 and I8 gauge steel. | Lincoln Stud Gun ts again being used to speed production in 1956 
Designed on simple mechanical princip tis reliable, robust—and the cheapest stud gun obtainable. Once set, it 
repeats indefinitely, with perfect preci ery ume, Approved by the Ministry of Supply for studding armour plate, 
the Lincoln Stud Gun is suitable for the toughest stud-welding jobs 


PRICE £145—and other advantages 
The unique hydraulic bellows unit dire: ontrols stud movement and duration of welding arc. No glands or joints 
to leak operating fluid or allow in dirt rit. Spring-loaded foot retracts on pressure and may be 
locked in any position. Lincoln ferrule 5 des neat clean collar round base of stud. No fluxing of studs required. 
No alteration of setting needed to cha from downhand, vertical or overhead welding. 


Will operate with any standard Lincoln Motor Generator. 


TN NY e OFN® Ask to see the new Lincoin Stud Gun demonstrated. 


Free brochure now available: write to Dept. U 


LINCOLN ELECTRIC CO LTD WELWYN GARDEN CITY HERTS WELWYN GARDEN 920 
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assembly 
lubricants 


that “stay put” 


On motor-car engines—and other mechanical equipment—oil films 
tend to run from bearing surfaces during the period of immobility 
between assembly and running-in. A ‘dag’ dispersion of 
colloidal graphite applied initially provides all 
bearing surfaces with a protective graphite film 
which will “stay put” during the 


critical starting-up and running-in stages, 
| 


se ‘ 


' & “ 
during engine-assembly ai 


vars: k : ay ‘ the works of the Standard 
: ‘ 3 
= " a Motor Co. Ltd., Coventry) 
 ~ | 

“a 


/ilustration shows ‘dag’ col 
loidal graphite being applied 


~” 


ve 


é 


ACHESON COLLOLDS LTD 


18 Pall Mall, London, S.W.1 Tel: Whitehall 2034-9 - Grams: Oildag. Piccy, London 
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all lined up and r 


with ZAPASZ. 


—d 


moulded brake lining 


Fitted as standard equipment 
on these vehicles by 


ALBION MOTORS LIMITED 

THE AUSTIN MOTOR COMPANY LIMITED 
BRISTOL COMMERCIAL VEHICLES LIMITED 
COMMER CARS LTD FODENS LIMITED 
LEYLAND MOTORS LTD LONDON TRANSPORT 
SCAMMELL LORRIES LIMITED 
TRANSPORT VEHICLES (DAIMLER) LIMITED 


GAP ECE ASBHSs Tes [-o en Ta TT 8 FT 
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> = £760 FPere Street * teondeon Wil. 


Telephone: GROsvenor 6022 
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Specify Weston Oil Seals 
and ‘O' rings at the blue print stage 


And for all types of replacements 





NY A 


OIL SEALS 


CHARLES WESTON & CO. LTD. 
irwell Bank Works Douglas Green Pendleton Salford 6 


Telephone Pendleton 1857-8.9, 6 ghom: Midland 6952; Londen: Holborn 0414 


eho sowe yr welt! 


co 
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For high quality welding, 

only the best equipment 

and materials are good enough 
ALDA rods and fluxes are 


the finest obtainable 





and include only materials 
proved by repeated tests 

all consignments are analysed 
before issue. In addition to Alda rods 
and fluxes, British Oxygen supply 

a full range of welding accessories 
from goggles and gloves to friction 


lighters and wire brushes 


p= 3-9 & we E> - 6 
(o>. @ Zc ->)~ | 


British Oxygen Gases Ltd., Industrial Division 


Bridgewater House, St. James's, London, 5. W 1 





heonomical both t 
Coreless Induction 
re-melting ewarf and 


versatility 


founders have 


CAST IRON : Rens 


STEEI 
ALUMINIUM: Reclai 


BRONZES & 


b C 
Me 
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$™/82721M 56 


40 


> inet 


BRASS 


i to operate, the Birlee Mains Frequency 
fus flere the most efficient known method of 


divide scrap, (Quick to appreciate 
i? 


the 
elting technique, ferrous 


and non-ferrous 


rdereat Birlee Maine b reque acy Coreless 
n furnaces tor the 


following applications 
' two 6 ton, 1,100 kW. furnaces 
reclamation I, ton, 320 kW. furnace. 
irf and trimmings 600 ke 


Melting and ewarf re 


150 kW 


furnace. 


clamation two 1} ton 


$20 kW. furnaces. 


LIMITED 
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of the A.€E.! 


Greuwp eof Comp 
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WOOO 


Yet another example of the protection given to petrol MOTOR OIL 


engines by Shell X-100 Motor Oil. Messrs. Hunter, 
Fowles and Co. Lid., of Liverpool, owners of MLV 127 
write “ We think this wagon has done remarkably well 
and a large amount of the credit is due to this particular 
oil: the oil consumption is sul] extremely low. . .”’ 
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Radiography | / FO m1 i) 


a In research and development, in 

omponent ; : ; 

Inspection design and production, photographic 
methods play a vital part—and in 
all these fields, the industry relies 
more and more on Ilford 
photographic materials. 


The Ilford Technical Injormation Book is an 
uspensable work of reference for all engaged in industrial 
and scsentific photography. It contains full technical data for 
all Iiferd sensiised materials with useful formation 
posure, processing and the various technical 


ons of Photograph 


Photoeraphs reproduced by courtesy of Rolls-Royce Lad 


Photographi mater 


KFORD LIMITED ILFORD LONDON 
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You can use bigger shafts with 


TORRINGTON needle bearings 


How to achieve a bearing a 


assembly of minimum size while These features 
maintaining maximum shaft rigidity — that’sa problem 

that many a design engineer has had to solve 

The Torrington Needle Bearing 


make the TORRINGTON 
because of ite unique unit con 
has helped to solve that problem in literally thousands of 


NEEDLE BEARING uniaue 
truction— 
products throughout industry where it has become 


standard equipment”’, 
With its full complement of small diameter rollers, the 
offers greater radial load capacity than an 


f 
y 
of the same size 


tarting 
Needle Bearing 
other anti-friction bearing 


And because of its thin section, it permits the use of 
larger shafts to minimize deflection 


7 


ple f rollers 
In addition, a Needle Bearing needs 
no inner race when running on a properly hardened shaft 


For twenty years our Engineering Department has helped designers 
and manufacturers to adapt the unique advantages of the Needle 


jearing to 
their products. Let us help you with your anti-friction problems 


| 


TORRINGTON 1///0/5 


NOW AVAILABLE 


THE TORRINGTON 


EARINGS 


FROM OUR ENGLISH FACTORY 
COMPANY. Work I 


London Office : 7-10 Eldon Strert, B.C.2. ¢ 


rington Avenue, Coventry 
jlasgow Office : 14 Moir Btreet, C.1 
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Now available, packed in this attractive cable dispenser, is a wide range of Aerialite Automobile Cables. 
Containing five reels of cable—the choice of types is yours—this new pack is supplied free against Auto cable 


orders. Not only does this dispenser make an attractive counter display, but it will prove to be an 
indispensable aid to your Sales 


SELECT YOUR CONTENTS FROM THIS LIST 


£ 
Twin Auto Cat. 291 100 ft. Super 
Single Auto Cat. 286 100 ft. Super Alternatively 
Single Auto Cat, 288 100 ft. Super Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat. 301 
Single Auto Cat. 287 100 ft. Supe Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat. 558 
Grey Rubber Cat. 299 12 yds. Super Replacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 


Twin Auto 


Single Auto Alternatively 


Single Auto Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat. 301 
Single Auto Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat. 558 
Grey Rubber 5. Sus Replacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 


oa a ea, Alternatively 
a — on Replacing Cat. 299 Grey Rubber with 7M.M. Lacquered Cat. 301 
ingie Auto Replacing Cat. 299 Grey Rubber with 7M.M. Ashavin Cat. 558 


Grey Rubber ae Replacing Cat. 299 Grey Rubber with 7M.M. Coronten Cat. 557 


Write for further details to 


Head Office & Cable Division 


Aerialite Limited 


CASTLE WORKS -STALYBRIDGE- CHESHIRE 
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reduce 
machining 
times 


Continuous quantity supply of Zinc and Aluminium 

Alloy castings to very fine limits can be made showing 
considerable saving in machining. 
Our wide experience of casting and manufacturing 
problems enables us to design and manufacture dies 
for simple or intricate castings—with deliveries of 
castings on time and in the quantities required 


} 


Our service is second to none—may we quote you? 


Foundries Ltd. 


as ‘ : 5 g 
Se See ye r 5 London Office: 
Be amy! ps ate AB Rae ; HANOVER HOUSE, HANOVER 80. Wil 


et San ie Telephone: MA Viuir 956! 
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ER 
pLasTics FoR THE ENGINE 


One of the many industrial applications of Texolex laminated 

mouldings | he motor industry where extensive use is made of 

this material for cam gears. Some of the largest motor 

manufacturing organisations have found in Texolex many of 

the qualities of the ideal material, offering silence in operation, lightness 


in weight, high mechanical strength coupled with resistance to wear and corrosion. 


The Bushing Company Limited, would be pleased to give 
further technical information about Texolex laminated fabric gears 
and their suitability and operation in camshaft, 


jackshaft and oil pump drives, 


an 


} N TYNE * ENGLANI 


2 


TELEPHONE: HEBBURN 3224! TELEGRAMS: “BUSHING, HEBBURN” 
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BACKGROUND TO BRAKING No. 1 


The pressure-operated potentiometer which provides 
the calculating unit with a signal proportional to 


the brake pressure applied 


Electronics aid the search for Safety 


In devising schedules for te o research vehicle on a high-speed multi-pen recorder. A 


workers must know what is ex of a brake voltage proportional to the product of the hydraulic 


lining under practical conditi¢ Without this pressure in the brake system and the speed signal 
information it is possible to ove: iing— is applied to a third pen. Subject to certain 
necessary precautions, in particular that the brake 
factor should be frequently checked experi- 
depends mentally, this product is a measurement of the 
rate of working at the brakes. A thermister is 


soldered to the surface of the drum to record 


make it break down in a mann vhich would 
not occur in service 

The performance of a bra 
mainly upon the rate at wi k is done at 
the brake and upon the t re of the 
drum surface. ‘To record thi f tion Ferodo temperature on a fourth pen. 
technicians have installed ings paratus on The results enable Ferodo to devise testing 
a vehicle of the Ferodo Test Fleet schedules that are accurate and reliable and so to 

A tachometer generator, d t e vehicle's produce brake linings with a high resistance to 
propellor shalt provides a signa is used to fade and wear. 


record the speed and the decel ion of the 


ANTI-FADE Brake Linings 


apparatus in the back of a test car 
pack is on the left and the chart can be 
from the four pen recorder 


FERODO LIMITED ° CHAPEI EN-LE-FRITH A Member of the Turner & Newall Organisation 
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—from tiny refrigerator cranks to many 


types of road, marine and stationary engines. 


Cylinder wear as a problem is entirely out 
of date. Are you aware of the extent of 
the Cromard liner range for private car, 
commercial and industrial engines? 


Write for name of nearest fitting stockist, 


LAYSTALL 
ENGINEERING 
COMPANY LTD. 


Head Office 


53 Great Suffolk Street, 
London, S.E.1. 


Telephone: WATerloo 6141 








Laytteali Laystai  Laystad  Laystad 
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FENNER 


OF HULL 


LARGEST MAKERS OF V-BELT 
DRIVES IN THE COMMONWEALTH 


British standard ratings are for “average” V-Belts. Fenner V-Belts 
are better than average and thus capable of higher power ratings. 
Jim Mitchell, our Chief Development Engineer, has tailored the 
basic power formula to suit twenty years experience in making 
better-than-average V-Belts. Mitchell ratings give you the advan- 
tages of 1956 man-made textile cords in a scientific V-Belt 
construction standardised by Fenner in 1936 and since widely 
followed. They do not cut into the normal factor of safety nor into 
the life obtained. With Fenner V-Belts you can use either British 
Standard, or Mitchell power ratings. If you are interested in cutting 
costs, buy on the Mitchell ratings and get more power for the 


same price. 


SEND For your copy NOW/ 


PLEASE SEND LEAFLET 121/16 
PRESENTING “THE MITCHELL RATINGS” TO: 


NAME 
COMPANY 
ADDRESS 
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KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 














The E.O, 600/95 Flat Engine 
in the 


LEYLAND ROYAL TIGER CHASSIS 





THIS MARK ‘ 
ON ALL VANDERVELL NN 
PRODUCTS 


i a “4 P RY 
y = “2 
: | : ( g b 


VANDERVELL 


BEARINGS AND BUSHES 


VANDERVELL PRODUCTS LIMITED ~- WESTERN AVENUE - ACTON W3 ~- LONDON 


VANDERVELL PRODUCTS (CANADA) LIMITED 
QUEEN ELIZABETH HIGHWAY AT 401 KIPLING AVENUE (HOLLYWOOD POST OFFICE) TORONTO CANADA 
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EWAN proudly associated in production 


of the ‘Three Graces’ 


Newall Grinding Machines 


feature in major en gineerin g 
organisations throughout the 


world 


NEWALL GROUP 
SALES LIMITED 


PETERBOROUGH + ENGLAND 





— 
en 


For all the best engines 


PISTONS 
PISTON RINGS 
CYLINDER LINERS 
VALVE SEAT INSERTS 
VALVE GUIDES 
TAPPETS ETC. 


QUALITY Pays! 


Cogent 
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Ilustration by courtesy 
of F. C. Blackwell & 
Co. Lid. 


FOUNDATIONS FOR GOOD TOOLING 


AN EXCELLENT GENERAL PURPOSE 
TOOL STEEL 


672 is known universally as the original “ Blue 
Line Die Steel’. This Steel can be machined with ease 


and oil hardened with a low distortion factor Many 
years of service have proved that, when worked under 
normal conditions, KE 672 1s trouble free and ideal for 
a wide variety of blanking, pressing and piercing opera 
tions. 


A FIRST CLASS LOW TEMPERATURE 
OIL HARDENING TOOL STEEL WITH DEEP 
HARDENING PROPERTIES 


(KiE) 637 can be machined quite readily. For gauges 


and tools of intricate shape where final grinding is not 
permissible KE 637 is an ideal steel for hardening with 


minimum distortion 





AN OIL HARDENING TOOL STEEL WITH 
DEEP HARDENING PROPERTIES AND 
EXTRA WEAR RESISTANCE 


GE) 595 i; more highly alloyed than KE 672 and 


637 and is capable of wider application. The Stee 


can be deep hardened incomparatively large sections and 
is suitable for presswork involving greater tool ma 
Excellent torsional properties in the hardened and 
tempered state make KE 595 an excellent Steel for Tap 
Reamers, etc Also used as tabletting punch ind die 
for the less abrasive compounds. KE 595 can be heat 


treated with a minimum of movement 


We make many other types 
application if further d 
- pleased | f 
Repres¢ 

ur be 
Work 


A 2°, CARBON 14°, CHROME HIGH DUTY 
TOOL STEEL 


(KiE) 970 1s hard, dur ible ind dense Ihe Steel can 


{ 


be heat treated with a minimum of distortion, 1s highly 
resistant to abrasion, immune from sinking in use and, 
when poli hed, does not tarnish easily. After hardening 
KE 970 can be tempered over i much wider range than 
is permissible with ordinar Kilo lool Steels and 1s 
used for a variety of exacting blanking and pressing 
operations, as moulds for ceramics, tabletting punche 
ind sleeves for abrasive syntheti et In cases where 
increased toughness is desired at th expense of a slight 
reduction in hardne: we also supply KE 961 | 


Carbon 14 Chrome Steel 


(xayser SELuison| «co.tTD) 


CARLISLE STEEL WORKS * SHEFFIELD * Established 1825 











London Stock Warehouse: 
4 Pembridge Mews, Notting Hill Gate, W.11 Tel KEN 9062/3 
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Table, Turning Station. 
L.H. Drill 17 holes. /H, Drill 25 holes. 


Drill 13 holes. t.H, Drill 29 holes, 


Ream 2 holes. 
Core drill 6 holes, 
Drill 1 hole. .H, Counterbore 6 holes, 
Drill and ream 8 holes. 
Core drill 6 holes. 

. Drill 6 holes. R.H. Chamfer 29 holes. 
Chamfer 12 holes. 


. Core drill 8 holes. R.H. Drill 1 hole. 
Core drill 6 heles. 


Gauge 28 holes. R.H, Gauge 48 holes, 


‘H. Press in 6 valve seats. R.H. Tap 12 holes. 
. Counterbore 12 holes. Vertical, Drili and chamfer 2 holes. 


Ream 12 holes, R.H. Core drill and ream 1 hole. 
Drill and chamfer 2 holes, 


Gauge 12 tapped holes. 


. Turning Station, JH, a 12 valve guides, 
Drill 8 tapping holes. 


“H. Drill 6 tapping holes, Ba 
Counterbore 3 holes, 
Counterbore 6 plug ‘4, Chamfer 11 holes, 


seats. 


Hydraulic Turning Station. 
L.H. Tap 2 holes, R.H, Gauge 11 holes. 


Gauge 6 holes, 
L.H. Tap 6 plug holes. R.H, Tap 10 holes, 


Unloading Station. 
End-to-end time—- 48 secs, approx. or 75 per hour, 


This Habersang & Zinzen transfer line, operating in conjunction with a Heller 
milling line, is designed to drill, ream, counterbore, and tap 75 engine cylinder 
blocks an hour, It includes several gauging stations and a station for pressing-in 
valve seats, and is typical of many arrangements now being supplied, made up 
from individual Habersang & Zinzen units. 


A N a . 





The AMP method raises 
and 


Maximum electrical 


oo) 
& 


"4 output 


overall 


and 


L lowers 


$ 
S 

\Y, 
> 


costs 
mechanical efficiency is achieved 
by the use of precision crimping tools, 
1utomatic machines. Rejects caused 


igh human error are eliminated and a 


y high standard of excellence is main- 
mes. Non-insulated and pre-insulated 
supplied to suit 


and 


termi connectors are 


harness w every type of wire electrical 


C omponent 


Brochure AUE sent stration at your Works on request 


TS (GT. BRITAIN) LTD 


NDON, Ww.,! Te REGent 2517-2518 
PORT GLASGOW, SCOTLAND 


AIRCRAFT-MARINE PRO 


60 KINGLY STREE 
INDUSTRIAL Ff 


London Sales Office 


Works SCOTTISH 


Ahead j 


the present — 


Certi-crimp hand to Positive 


closure ensured 


— abreast of the future 


{P323e12 
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For measuring RaM bearings 
ordinary instruments 


cannot show such accuracy 
For precision manufacture 
continually measured and checked to 
the finest limits there is nothing 


like Ransome & Marles ball or roller 


bearings 


Gh 


arles 


RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT, ENGLAND 
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A CAR BRAKE DRUM 
0 rtesy.of Humber Led, 
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“*Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


BG fig 


POSSiILPARR GLASGOW: N 
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POPUL ULE T CUPRA Rete phe ee eb ee here detaentenioeroeernggeds 
’ ‘ ,earF eerie : sau s* eeea erie 


How are 
Ne 1dr hae No.9, dor. te you off 
for Springs? 


sion Springs 1° to 4” to i 
long, 22 to 188.W.G., to 15G 
b’to i’ diam. 6/6 each. 





TERRY'S BOXES OF ASSORTED 
No, 757. Extra Light SPRINGS are just the job for your 
Compression, | gross d ‘pan- . 
assoried, §° to 4”, experimental department —a 
"to 2” long, 27 to 20 ; ( . 
SWE. 19}> Cam. wonderful assortment of Com- 

pression and Expansion Springs 
... all sorts of lengths, gauges, 
diameters. The nine boxes we 
show are just a few from our 
range. Why not let us send you 
a full list-—free? 


TERRY'S 


ASSORTED 
SPRINGS 


These Boxes of Springs can also be obtained at? 
LONDON 27 Holborn Viaduct 
MANCHESTER 279 Deansgate 
BIRMINGHAM 210 Corporation Street 





No, 758. Fine Expan- No, 466 
sion Springs. | gross sorted 5 
Assorted i” to a» sion Spr 
to 2” long, 27 to 20 long, 3/ 
8.W.G 15/- each. diam 





No, 1013. 1 gross No. 753 
Small Coil Com- sorted Lis 
pression Springs, {” sion | 

to 14” long, 3/32” to 2 tof 

%” diam., 24G to 5.W.G 
1YG 6/- each 





No, 1024. 

20 Compres- 
sion Springs 
12” long f 
to §” diam. 2 
to 18G, suitable 

for cutting into shorter lengt! 
Expansions 14” to 12” long, 5/32" trade discount. 


diam,, 22G to 16G 


y 
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The prices quoted are subject to the usual 


HERBERT TERRY & SONS LTD. REDDITCH, WORCS ' SPRING MAKERS FOR 100 YEARS 


wire) 
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Smallest in the DAVID BROWN range, the 430C 4-speed 
Gearbox has proved itself as a completely dependable unit 
designed for light commercial vehicles up to 25 ewt. 
capacity. 

Outstanding features include quietness and ease of operation, 
simplicity, sturdiness, low weight to strength ratio and 
exceptionally short overall length. Here is a compact unit 


that will fit simply into chassis layouts within its range. 


Specification £393.22, 
giving complete details, 
1s available on request. 


STANDARD GEARBOX RANGE 


Max. Engine No, oi 
Porque (lb/ft) Speeds 


Type 








$30C 90) 





437 133 





542 205 





45 250 





045 250 





$450 400 


—EE 











557CM $50 








2-speed ep velie uni either overdrive or 
underdrive, suitable for 350 lb. ft. maximum 


engine torque 











These units are available with either an 


overdrive or direct top gear 


T Synchromesh for all speeds. 
THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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an 


or 


AIR-POWERED SCREWDRIVER 
| THAT’S REALLY QUIET! 





power tool with 
Super-Sonic exhaust 


Another boon to production men in every industry 
—a power driven NOISELESS screwdriver — the 
latest addition to the large range of designs introduced 
and manufactured by Consolidated Pneumatic. 


The CP-3008 Screwdriver has a super-sonic exhaust. 
The exhaust sound waves have been raised to a 
frequency higher than that audible to the human ear. 
The result is the quietest air screwdriver in the world. 


The clutch is adjustable without the use of tools, is 
smooth in action and held by a foolproof lock. 


A built-in speed control gives the operator finger 
tip precision for the fine speed graduations which are 
so essential when driving small screws in delicate work. 


This non-reversible screwdriver is only nine inches 
long and weighs under 2 lb. Combined with its light 
weight is greatly increased power. A great variety of 


attachments are available. 


For all production line work 
use CP Noiseless Screwdrivers... 
light, powerful and QUIET 


DIRECTIONAL EXHAUST 
ADJUSTABLE CLUTCH 

ALL STEEI 

BUILT-IN SPEED CONTROL 
| puut LINE OF ACCESSORIES 


| 
| 
| 
| 
| 
| SUVER-SONIC EXHAUST 
| 
| 
| 
| 
| 


N+ — =z 


The lightweeht CP- 7008 


ee (onsolidated Pneumatic 


MAKERS OF HIGH CLASS ROCK DRILLS, AIR COMPRESSORS AND POWER TOOLS 


cPr-97 


CONSOLIDATED PNEUMATIC rOOL COMPANY LIMITED, 232 DAWES ROAD, LONDON, 5S.W.6 
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* COIL SPRINGS 


* TORSION 
BARS 


* LAMINATED 
SPRINGS 


HAN iin 


also 


COIL SPRINGS * UPSET 
FORGINGS 


TOLEDO WOODHEAD SPRINGS 
give top performance everywhere 


TORSION BARS 
also 
UPSET As vehicle suspension 
FORGINGS engineers we design and 


manufacture or supply to 
all types 


requirements 
used in 


ef 
> ' me 
rr 
i of springs 


automotive design. 


We are also the 


manufacturers of 


KANTLINK 


SPRING WASHERS 
LAMINATED 
SPRINGS 








TOLEDO WOODHEAD SPRINGS LIMITED: SHEFFIELD 3 


TWwS65 
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he DeVlieg method o 
JIG-LESS PRECISION 


(Above, left) Pum 

bored from three sides 
setting; precision bori 
main bores involves ir 
mittent cutting; 50 timé 
saving effected over previous 


methods of production 


(Above, right) Spindle head 
precision bored from each 
end by indexing the work- 
piece; costly line reaming 
ond % raping of the bores 


eliminated 


lieg Jigmils are used extensively This casting was 
machining all types of side frame Jigmil; operation 
printing, textile, paper and rubbe drilling and tappin 
inery The boring time for this one setting 
side frame was reduced by 7é 
accuracy of hole spacing and bore d Principal features of machine design i 


eliminated hand fitting in assembly AUTOMATIC HORIZONTAL and VERTICAL 
ARE AUTOMATICALLY RELIEVED 


CONSTANT-MESH HELICAL GEARING T 
POWER TOOL LOCK MECHANISM 
AUTOMATIC TRIP FOR SPINDLE BAR FEEQ 


THREE BASIC SIZES, 2:5”, 3” or 4” Di 
SMALLEST IS 36” (horiz.), 24” (vert.); If 
OF 120” and 48” RESPECTIVELY ON L 


Sole Agents 


ALFRED HER& 


FACTORED DIVISIO 
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keep 


cutting 


hack saw blades 


Made by James Neill & Co. (Sheffield) Lted., and obtainable from all tool distributors 


UH4 
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ENGINEERS - DESIGNERS 


Save time, money 
and worry ! 


K 


|e \ 


Water Pump Spindle 


/ 
f 
— + 


Flexible Koller Assembly (Solid outer race) 
Max Load Roller Bearing 


Solid Koller Assembly (Solid outer and inner races) 


an ae 
( a 


j 


1 


( Re 


SPECIFY POLLARD Write for catalogue BRT/1053 if you are 


interested in Ball, Roller and Thrust Bearings. Catalogue HEX for Solid & 
Flexible Koller Bearings. Catalogue LTH/1650 Transmission Equipment and 
Plummer Blocks. Catalogue $1L/2/55 Self-Labe Plummer Blocks, Catalogue 
BKM/55 Automobile and Tractor Keplacements, Catalogue CWFP/55 Clutch 
Withdrawal and Water Pump Spindle Bearings. Catalogue MAX/55 Max Load 
Koller Bearings 


HEAD OFFICE 
FERRYBRIDGE, YORKSHIRE, ENGLAND 
Knottingley 2323. Gram Balhearing, Knottinele 
LONDON OFFICE. 6 ST. JAMES'’S PLACI 


CANADIAN POLLARD BEARING ito sie Bracee Hatt uw 


Representatives and Agents throughout the... 
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its a good plan 
0 include 





AC -Delco 


QUALITY PRODUCTS 








AC AIR CLEANERS AND 
SILENCERS 





Virtually every British car has one or more 
AC-Delco components designed into it on 
the drawing-board. AC-Delco research 
engineers will gladly help when you are 
planning a new design or modifying an DELCO-REMY 
existing one. Liaison at the drawing- IGNITION COILS 


board stage p your design and These are a few in the wide range 
of AC-Delco automobile and electrical 
products. 





production programme 


AC-DELCO DIVISION OF GENERAL MOTORS LIMITED, Dunstable, Beds. Telephone Dunstable 1166 
or Broadgate House, Coventry. Telephone Coventry 40491 
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at speeds 


up to 
15; feet 


a minute 


This is the AZOFLEX Model 42/63 Mark II Combine Printing and Developing Machine 
Designed to be handled by one unskilled operator, it can be run at speeds ranging from 6 inches 
to 15} feet per minute with any of the wide range of AZOFLEX photo-printing 
materials to give a continuous output of first-quality prints from drawings, plans and 
other originals up to a maximum width of 40 inches. Special features of the machine include a 
suction feed device, controlled cooling of the exposing cylinder, patented micro-grooved 
rollers to ensure perfect development at all operating speeds, and complete synchronization of 
the exposing, developing and print delivery units. Dry, flat prints, ready for 
immediate handling, are produced with the minimum of trouble —there is no mess or smell and 
special darkroom accommodation with water and drainage services is not required 


There is a comprehensive range of AZOFLEX machines and 

materials to meet the requirements of every type of organiza 

; tion. For descriptive literature, please apply to Ilford Limited 

‘gz. | : Azoflex Department AZ5V, 104 High Holborn, London, W.C.1 

o ZO Cc x Tel.:; HOLborn 3401). Demonstrations of the Azoflex proces 

can be seen at the above address and also, by appointment, at 

Ilford Limited, 22 Lloyd Street, Manchester, 2. (Tel. : Deansgat: 
233) and in other principal cities 











hae 


PHOTO-PRINTING MACHINES AND MATE RIALS 
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HORIZONTAL 


UNIVERSAL 


12 3(5.\ a | 7 


5 
All sizes... 


. . all types . . * | na 


Model 
illustrated 





Early delivery of all BRIEF SPECIFICATIONS 
models from London 
stock 





FOUR SIZES No. 4 





Working surface of table (approx.) 





——EEE7~O 


SOLE AGENT Power longitudinal travel (approx.) 





Power cross travel (approx.) 























Spindle Speeds 





The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON LONDON N .W.10 600 
(10 bases 
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HARPER 


another 
of 


All over Britain public passenger transport 
services operate vehicles on which 

Harper Castings play their part—you 
cannot get away from these accurately 
dimensioned perfectly finished castings 


e 


JOHN HARPER & CO LTD. 
JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS - WILLENHALL - STAFFS 





Equipment of the finest standards 
—designed to ensure economical 
high-rate production to the extremes 
of accuracy, 

The MAAG range is most complete. 
These machines are representative 
only, but we shall be pleased to sub- 
mit detailed proposals based on 
your production requirements. 


MAAG Bevel Gear Testing Machine, MAAG Bevel Gear Grinding Machine, 
KP.42, is a companion to the Type KS-42 


Type KS-42, is a recent addition to the 
‘ sear Grinding Machine, right This MAAG range for precision grinding 


f € fn | men : 
¢ records tooth alignment, tooth involute tooth flanks and tooth gullets of 


ness, tooth profile and surface finish of straight-toothed beve! gears up to 16.5 in 


gears up co 16,5 in. dia. It will measure dia. at a ratio of 1: 8 (smaller dias. at lower 


cone angle and the generating angie as ratios). This machine operates on the 
we as the lateral displacement in the case 


generating principle and is extremely 
que bevel gears The error magnifica 


is adjustable between 400:1 and 
ee 1,000 :1 


MAAG Gear Testing Machine, PH-60, 


inspects, measures and records tooth profile 


accurate. Equally economical for individual 
gears or large batche: 


MAAG Gear Cutting Machines are made 
in a range of sizes for cutting spur and helical 


3 4 C he an 44 ‘ gears from 0.8 in. to 200 in. dia. Like all 
im" ‘a an e acapte or spur ane : MAAG 


helical internal gears. Other MAAG gear 


testing and measuring instruments are made 


tooth alignment, helix angle, concencricity 


and surface finish of tooth flanks. Capacity 





machines, they operate on the 

generating system and possess all the qualities 

expected of modern machines § including 

in various types and sizes for checking pitch 7 j extreme accuracy, maximum efficiency and 

profile, cencre distance and concentricity wit! » . ease of operation Type SH.-75, illustrated 

# precision of 0.00004 in / has a capacity from 1.2 in. to 29.5 in. dia 
A device for cutting internal straight and 
helical teeth and racks can be supplied 


MAAG Spur and Helical Gear Grinding 
Machines are made ina range of s:ze5 up to 
140 in. dia. capacity. Type H55-10 illustrated 
is a high production machine for small gears 
up to 4,7 in. dia. This high-speed machine 
features infinitely variable speeds, rapid 
grinding tirnes and easy change-over. its 
accuracy is easily within the fine limits 
required for high class gears, i@., pitch 
and profile errors do not exceed 0.00008 to 
0.00016 in 
Sole Agents in Great Britain 


BURTON GRIFFITHS & CO. LTD., kitts GREEN, BIRMINGHAM 


GLASGOW LEEDS LONDON MANCHESTER NOTTINGHAM Telephone: STECHFORD 3071 (10 lines) 
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Testing Time 
Even now with all the 


modern methods 


employed at Midcyl, the 


visual metal chill test still 


stands as a traditional symbol 
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TUPPENCE COLOURED 


When you buy a standard article produced to a standard price, you may get good 
value but nothing out of the way. 
For example, we make very good standard bearings at a normal price, but we 
also make bearings (to our ‘E’ specification) into which we put a great deal 
of extra know-how, workmanship and checking. They cost more of course, 
but what a difference! 
They are meant for those who need the utmost life-and-death 
reliability; for those who have boosted up their original designs and 
are bottle-necked by standard bearings; and for those who need the 
quietest-running bearings. 
The ‘E spec’ bearing—which isn’t really coloured—is availabk 
in two forms, both dimensionally interchangeable with standard 
bearings: ‘unsealed’, and sealed with the FBC neoprene seal. 
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ALL-BRITISH 
BALL AND PARALLEL-ROLLER BEARINGS 


FISCHER BEARINGS COMPANY LIMITED, WOLVERHAMPTON 
FISCHER BEARINGS COMPANY LTD. and TIMKEN-FISCHER STOCKISTS LTD., BIRMINGHAM 
are both subsidiaries of BRITISH TIMKEN LTD. 
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OBTURATION 


You came down that hill quiet... lost your bottom gear? 


No Cant down Wt 


Go on! Wha the secret? 


Obturatior } from the leaflet. Mea hungine up the 
exhaust ine engine work as a compre or like slows 


the truck t) fransmission, D / stead 


Sounds alright. Feel safe? 


~\ Vot ‘arf. | come down hills like a kine on his throne. 


= 


: 


Hardly touch my brakes except to stop 


Not much use to me—not many hills 
on my run 


Dow t be daft. It’s just the job in town coming 
to traffic lights or corner ind it’s a snip 


in the wet-——no skids. 
Cost much? 


Pays for itself over and over again. The 
guy nor says he saves the earth on brake 


linings and more than a bit on fuel. 


\ What about my ‘bus? 


A 


Fits on any diesel-engine job. 
_ > Control easy? 
| 


A 


layton-Qetiker Exhaust Brake 
7 


Dead simple; and Clayton- Dewandre 
that’s the firm that makes it—have a whol 
range of controls Ask your boss 

} lo write to them. 


\ 
\ 
> 


/ 


THE BRAKE THAT NEVER FADES. 


CLAYTON DEWANDRE LIMITED 
} TITANIC WORKS * LINCOLN « ENGLAND 
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Reorientation of 


I. the first five months of this year, the output of pas- 
senger cars in Germany exceeded that of this country, the 
figures being 354,553 German and 329,864 British. This 
is a portent it would be dangerous to ignore, the more so 
since France and Italy are also stepping-up production 
There are, of course, a number of reasons for the decline in 
British output in relation to the output of Continental 
competitors. Some of them are completely outside the 
control of the industry but there are others in which steps 
can be taken to restore the British automobile industry to 
its place as the second largest producer of passenger cars 
in the world. 

For some time past we have felt that in general the 
British automobile industry has shown a greater sense of 
adventure in production than in design matters. In the 
past decade, all the major manufacturing organisations have 
shown a readiness to investigate, develop and adopt new 
techniques, despite the tremendous capital outlays involved. 
As a result, production engineering in the industry has 
achieved a remarkably high standard of efficiency. This, 
however, is not without its dangers. In fact it is not an 
exaggeration to say that a reorientation of managements’ 
ideas is necessary to ensure that production engineers are 
not the only darlings of the piece. 

The production engineer is, of course, at some advantage 
vis-a-vis the designer regarding innovations and departures 
from accepted practice. In general, his decisions, even if 
mistaken, are not fraught with such dire consequences as 
may result from design innovations. Mistakes in the field 
of production seldom, if ever, cause anything more than a 
temporary setback. 

Design innovations, on the other hand, might well prove 
disastrous, if based on faulty premises. It is therefore, 
understandable that designers should show less readiness 
to adventure away from tried and proven paths. Here we 
should make it clear that in writing of innovations we do 
not refer to such departures from conventional practice as 
the introduction of the gas turbine for road vehicles. In 
fact, when consideration is given to the modest resources 
of the Rover Co. Ltd. in relation to those of General 
Motors, Ford and Chrysler in America, even the most 
severe critic of the British automobile industry must pay 
tribute to the work done in this field. But the gas turbine 
for road vehicles is still some years away. What we are 
calling for now is a greater sense of adventure and urgency 
in seeking for and applying developments and modifica- 
tions to vehicles that basically follow present practice 

For example, we feel a certain doubt as to whether engine 
development is proceeding along the best lines. Because 
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WORKS EQUIPMENT 


RODUCTION METHODS 


Ideas Necessary 


of the horse-power formula that was for so many years the 
basis for taxation, British designers perforce had to develop 
small capacity, high-speed engines Vhis artificial restric 

tion on design no longer exists, but the experience of years 
still has some influence on present practice. Whether the 
three highly desirable qualities, long life, fuel economy 
and the utmost reliability, would not be more easily 
obtained from engines of increased capacity, giving maxi 

mum b.h.p. at lower r.p.m. is worth investigation. 

It is generally accepted that some form of two-pedal 
control, if not fully automatic transmission, will eventually 
be looked upon as a necessity. Yet in this we have fallen 
behind the French. That work on it is proceeding in this 
country is true, but there is no British car in the cheaper 
range for which two-pedal control is available, although it 
is on one of the cheaper French cars 

A somewhat similar situation exists regarding suspen 
sions. This is in some degree understandable. British 
cars were designed primarily for British roads, and despite 
the well-founded strictures regarding the shortcomings of 
our road system, with its bottlenecks, bends and general 
lack of capacity, it is true that so far as surfaces are con- 
cerned British roads generally are the best in the world. 
Other countries may boast their turnpikes and autobahnen, 
but these apart, surfaces generally are much poorer than in 
this country. Therefore, now that British cars are exported 
to all parts of the globe, it is no longer sufficient to design 
suspensions for relatively good surfaces. They must 
instead be suitable for much worse conditions than will be 
encountered in this country. 

Even with the utmost sense of urgency, design innova 
tions cannot be applied at short notice ; therefore they 
cannot solve the immediate problem facing the industry 
To solving this problem, the production engineer is in a 
position to make a much more effective contribution than 
the designer. Without any doubt, the most helpful 
contribution would be one that led to a reduction in costs, 
which would be reflected in selling prices. Unfortunately, 
the economic climate of this country at the present time 
makes it difficult even to hold costs at the present levels 

There is however, one direction in which improvement 
can be effected—a more searching form of inspection, 
particularly in regard to trim details, finish and what is 
frequently termed delivery tune. We are certain that the 
general standard of British vehicles is as high as that of 
competitive makes in the same price range, but unfor 
tunately it is not the general standard, but rather the 
small percentage that can only be described as sub- 
standard which has most effect on markets 





T 
HE research organization of Ric: 


Ltd, was created in 1915, although 
as Engine Patents Ltd 
founded by H. R. (now Sir Hart 
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Left : In the machine and fitting shop of 
the Ricardo laboratories, the medium size 
and smaller lathes occupy one corner 


Right 
is being done on small diesel engines, one of 
which is this 2.2 litre four-cylinder unit 


Currently much development work 


ENGINE 


industrial units, and automobile and aircraft engines of all 
kinds, to marine and very large industrial diesel engines, as 
well as gas turbines. In fact, in this field, the firm has built 
up a fund of knowledge that is probably more comprehensive 
than is available in any other organization in the world, 
Complete engine designs, from the initial conception 
right down to the final details, are often requested. Nor- 
mally, however, Ricardos limit their design work to the 
general or dimensioned arrangements, leaving the detailing 
to the individual manufacturer, because so much of the 
detail depends on the available production facilities. Other 
work undertaken in the design department includes con- 
sultant and experimental investigations on stresses, vibra- 


hine and fitting shop for manufacture and modification of experimental engines and components 
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Some Aspects of the Work 
Carried Out in the 
Laboratories of Ricardo 


and Co. Engineers (1927) Lid 


RESEARCH 


tions and other special problems. Ricardos believe that, in 
view of the increased loadings and speeds for which designs 
are currently being prepared, the specialized advice that they 
can give on what might be termed engine dynamics is 
particularly valuable. They have extensive experience on 
such items as, for example, valve train design, engine balance, 
crankshaft and connecting rod design, flexible drives, 
bearing loadings, piston design, governing and control. 

Mr. J. H. Pitchford, managing and joint technical 
director of the company, in the address entitled ‘Engine 
Research and Development as a Service to Industry; a 
Personal Experience’, which he gave as Chairman of the 
Automobile Division of the Institution of Mechanical 
Engineers, stated that an interesting feature of their col- 
laboration with many firms, of all nationalities and sizes, is 
that invariably it is the large and relatively wealthy firm, 
lavishly equipped as regards its own research and develop- 
ment facilities and personnel—and, one would think, there- 
fore, self-sufficient—which makes the greatest use of their 
services. It is his belief that this is mainly because of the 
value to a large organization, which inevitably comprises a 
wide variety of technical opinion, of an external consultant 
and adviser to help to reconcile these different points of view 
Their clients are in all parts of the world, including almost 
every European country, as well as places further afield, such 
as India and the United States of America. To have gained 
and retained the confidence of so many manufacturers of 
high repute, it is obvious that the organization comprises an 
efficient team of well qualified and highly experienced staff. 


These illustrations are from 

a series of photographs of the 

combustion process token 

through a Perspex window in 

the cylinder head of a diesel 
engine 
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without direct 
heir sources of 


It is indeed a measure of the efficies 
that they have carried on for so mat 
industrial or Government financia! 
revenue are broadly 

1. Fees for design and research and pment work for 
the Crown 
Time-and-line, cost-plus design h and develop 
ment work for industry 
Consulting fees from firms for m they act as 
technical advisers. 
the outcome of 


work that they 


Royalties from patents that h: n 
the extensive programme of 
keep in progress 

The manufacture and sale 

specialized items of research 
Ricardo E6 variable compression unit 
air-meter and certain pressure n iring and electronic 
devices, 


mall number of 
pment, such as the 
the viscous flow 


A programme of fundamental continuously in 
operation to enable the firm to keep ahead of current develop- 
ment. At present, this fundamental! rk is mainly con- 
cerned with combustion phenomena mbustion chambers 
injection and high-speed operation of el engines. One 
of the programmes concerned wit! bustion processes 
involves high-speed direct photography, through a perspex 
window in the cylinder head, at camera speeds of between 
10,000 and 14,000 frames per second he accompanying 
illustrations give some idea of the definition and resolution 
obtained, Ricardos believe that th hnique will prove to 
be of great value in research, 

Unfortunately, much of the devel that is 
being carried out on clients’ engin« of a confidential 
nature and cannot be mentioned this article which, 
accordingly, covers only a small proportion of the research 
and development in progress. However, it has 
possible to include brief descriptions of a number of inter 
esting experimental techniques and instrumentation pro 
cedures 


opment work 


been 


Diesel engine development 


In the past few years, rapid advan 
small high-speed diesel engines wit! 
half a litre per cylinder. A num 
fitted with Ricardo combustion 
development tests in the laboratory. Peak torque figures 
corresponding to about 115 Ib/in* | p. and power out 
puts of about 30 b.h.p./litre at 4,000 1 are now attainable 
As a result, there has arisen the po: of direct replace 
ment of small vehicle petrol engir diesel engines of 
equivalent power and speed rang rhe current 
taxation of fuels has put a premium on fuel economy and 
has given this stimulus to develoy mall diesel engine 
Substantial reductions, in many instances as much as 50 per 
cent, in fuel costs on taxi and cd van service are at 
present being obtained with engin f this type, which are 
being produced in increasing numbers by several manu 
facturers in Western Europe 

Development work is proceeding ith a 
mitigation of certain undesirable features of the 
engine. Reduction of noise, esp: when starting and 
idling, is always an important obj vith these units and 
although insulation of the engine f rest of the vehick 
gives an improvement, much funda: tal work is aimed at 
reduction of the noise at its sour Starting under low 
temperature conditions is another problem undergoing 
study. The development of the Pintaux nozzle has rep 
resented a great advance in this t, but work is con 
tinually proceeding with a view proving startability 
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Above : Cross sections snd electrical circuit 
diagrams of the two types of fuel line pres- 
sure measuring units 


Left : This illustration shows the compact- 
ness of the fuel line pressure measuring 
unit which is only about 24in long 


The illustration on the right is of 

the swirl meter used in the dummy 

cylinder set up on the blowing rig 

shown in the half-tone illustration 
opposite 


under adverse conditions. As regards air utilization, which 
ultimately determines the specific power output available 
from a diesel engine, a very high standard, 93~95 per cent, 
has already been attained. 


High-speed sampling valve 

An elctro-magnetic sampling valve was described in a 
paper entitled ‘Recent Developments in Knock Research’ by 
D. Downs, B.Sc. (Eng.), and R. W. Wheeler, B.Sc., in the 
Automobile Division Proceedings 1951-1952 of the Institution 
of Mechanical Engineers. This valve is actuated by a 
solenoid, energized by a condenser discharge timed by an 
engine-driven contact breaker, which can be adjusted to 
close at any crank position. By continuous operation of the 
valve at a fixed timing, combustion chamber gases, represen- 
tative of the combustion products at that particular timing, 
can be collected at a rate of up to about 500 cm*/min when 
the engine is running at a speed of 1,500 r.p.m. The valve 
is open for a period of 3 deg of crankshaft rotation, that is, 
approximately 3 milliseconds, during each cycle. This 
period is indicated, together with the crank timing, by means 
of a Sunbury type, magnetic pick-up assembly operated by 
an extension of the valve needle. The sampling valve is 
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shown in an accompanying illustration, from which its 
method of operation can be clearly seen. 

The valve is used for studies of the nature of combustion 
processes, especially those leading to detonation, in spark 
ignition engines. For these studies, it is usually placed 
in the end-gas region of the combustion chamber, and gas 
samples are taken at various crank angles, from early in the 
compression stroke until combustion is completed. Thus, 
information is obtained on the chemical changes that occur 
during this time. Currently, the valve is being employed in 
a continuation of the investigations into the fundamentals of 
combustion, which have been in progress in the laboratory 
for many years. 


Fuel-line pressure measuring unit 
A range of strain gauge type units for measuring pressures 
in injection pipes is manufactured by Ricardo for clients, as 





The blowing rig set up for the study of port-induced swirl in an engine 
cylinder, which is represented by a large diameter tube 


well as for their own use. The advantages of these units are 
mechanical robustness and simplicity, combined with high 
sensitivity. Furthermore, and equally important, the 
dynamic chacracteristics of the pressure line system are, to 
all’ practical intents and purposes, unchanged by the in- 
corporation of the pressure measuring unit in it. The 
essential components of the instrument are two arms of a 
Wheatstone bridge, one of which is a strain gauge arranged 
to measure the hoop strain due to hydraulic pressure in a 
tube, and the other is the temperature compensator. Each 
arm has a resistance of 2,500 50 ohms. 

Two forms of strain tube are used; the S, or solid, type and 
the T, or thin wall, construction. The thin wall unit is 
especially suitable for the measurement of low pressures or 
for fitment in systems with pipes of small bore. The 
sensitivity of the unit is expressed by the pressure necessary 
to cause a change of 3 ohms in the active arm of the bridge. 
In most instances, this is about 70 per cent of the maximum 
allowable pressure and, with a 100 volt supply, corresponds 
to an output of 30 milli-volts. 

Normally, a DC bridge and a direct-coupled amplifier are 
used with these units. A response is obtained from zero 
frequency up to the limit of the amplifier. For special 
purposes, however, they can be used, in an RC coupled 
circuit, in which a static response is not needed. Alter- 
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natively, where there are only low phenomena-frequencies, 
a carrier wave system can be adopted 


Blowing rig 

Among the apparatus installed in the laboratories is a 
blowing rig, used mainly for experiments concerned with 
air flow in inlet tracts and ports, and around inlet valves 
These experiments include investigations into the resistance 
to and rate of air flow in induction systems, as well as the 
efficiency of various port forms 
of the same rig can be used to determine the best form of 
finning on the cylinder heads of 
rig comprises a fan, which delivers the air through a viscous 
flow mater, and a control to bleed off some of the air and 
thus to regulate the quantity passed to the cylinder head or 
other mock-up with which the experiments are being carried 
out. 

For tests to determine the best form of directional porting 
for inducing swirl or direct injection engines, wood and steel 
mock-ups are employed. The mock-up of the porting | 
inverted and bolted underneath a steel plate in which i 
drilled a hole, with its upper edge chamfered to form the 
valve seat. A steel valve is employed and measurements are 
taken at various valve openings, the settings being made by 
means of a screw-actuated push rod mounted under the 
assembly. A micrometer dis« 
that the valve lift can be measured accurately 

Small alterations to port shapes can be made conveniently 
with plasticine, which is also applied where necessary to give 
a smooth transition between the wooden model and the steel 
plate. The cylinder is simulated by means of a pipe of the 
same inside diameter as the bore 
of the plate and correctly located relative to the inlet valve 
The rotation of the air in the cylinder is measured by means 
of a swirl meter, which consists essentially of a vane mounted 
on a spindle and rotated by the air movement. When the 
best form of porting has been found, check tests are carried 
out in a similar manner, but using the actual cylinder head 
assembly. 

Wooden models are employed for the tests to determine 
the air resistance of the finning of air-cooled cylinder heads, 
and plasticine is used for fairing both the finning and the 

ducting The drop 
across the head and the air flow 


A modified arrangement 


air-cooled engines Phe 


is mounted on the screw $0 


Phis pipe is stood on top 


pressure 
are measured, and adjustments 
are made to the finning and/or 
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flow conditions, Velocity distri 
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Engine operation on highly 
leaded fuels 

One section of the laboratory 
tests, the 


is devoted to object 


of which is to ascertain what 


measures can be taken to ensure 
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that small industrial units of about | & 
on highly leaded fuels containing 3-¢ 
per gallon for about 1,000 hr between 
failure. This work was described in 
entitled ‘Exhaust Valve Life in Sma 
Engines’, by D. Downs, B.Sc. (Eng.) 


a symposium on exhaust valve life, pr 
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Mechanical Engineers, on Tuesday 
One of the instruments used in thi 

gap pre-ignition detector. This inst: 


well known facts; one is that the ga 


chamber is ionized at the flame front 
an electric current will jump the gay 


gas between the points is ioniz 


detector unit is inserted in the cylind 


counter-detector connected to it 
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normal time, that is, if the flame i 
sparking plug, no count is record: 
the ionization wave passes 
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A V-six engine crankcase fitted with one cylinder equipped for 
temperature measurement with traversing thermocouples 


been found to be Ain. The edge of the head should not 
overhang the seat in the cylinder, otherwise it tends to become 
unduly hot, and corrosion originates on it and eventually 
spreads across the seat as gutters. Dishing the crown to 
improve the flexibility of the valve head may be an advantage, 
particularly where distortion of the seating in the cylinder 
head is likely to occur. Valve rotaters have been found to 
give an improvement in life when heavily leaded fuels are 
employed. 

Little trouble has been experienced with sparking plugs, 
and that which has occurred has been mainly with the two- 
stroke engines. It was found that these troubles were cured 
by employing sparking plugs with a heavier centre electrode. 
A gratifying feature of these tests is that, although many of 
the engines when initially supplied ran for only about 60 
hours before the onset of troubles due to the use of fuels 
containing 3°6 cm? of tetra ethyl lead per imperial gallon of 
petrol, after a few minor modifications they were able to 
complete 1,000 hours running without failures of any kind. 


Cold starting rig ‘ 
As has been mentioned already, experiments are being 

carried out to assess the relative importance of various factors 

so far as the cold starting characteristics of diesel engines 


are concerned. Two methods are employed. One is to 
use dry ice for lowering the temperatures of the engine 
coolant, lubricating oil and intake air. By this method, 
starting conditions are closely simulated, and the 
technique has been found to give satisfactory and reliable 


cold 
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results, which correlate reasonably with those obtained in 
cold-rooms. 

Another method is to use an engine with a compression 
ratio of only 14:1 in conjunction with a very low octane 
fuel, and to regulate the temperature of the jacket water, oil, 
and of the intake air before it passes into the engine. An 
E16 engine is used; it is fitted with a large flywheel to ensure 
that a constant low rotational speed can be maintained. 
The air passes through a large diameter pipe, and thence 
into a capacity chamber and finally through another pipe 
to the induction port in the cylinder head. An electric 
heater element is incorporated in the pipe to the capacity 
chamber. Baffles in the chamber help to mix the air to 
obtain uniform distribution of temperature and further 
mixing occurs in the outlet pipe from the chamber to the 
cylinder head. The temperature measuring unit is installed 
close to the inlet valve. 

The experimental method is as follows. The engine is 
motored at a constant speed, and the temperature of the 
ingoing air is recorded. Fuel is injected into the cylinder 
on four consecutive firing strokes. A puff of black smoke 
from the exhaust indicates if firing occurs, otherwise white 
smoke appears. If it does not fire, the temperature of the 
ingoing air and jacket water is raised about | or 2 deg C and 


the process repeated. The lowest temperature at which 
the charge fires is an indication of the cold starting charac- 
teristic of the engine 

Although it should be possible to correlate the 
obtained on a low compression engine with those experienced 
in cold conditions with engines having normal compression 
ratios, Ricardos have been content to use them only for 
comparative tests. These tests have indicated, for example, 
the relative values of different measures taken to improve 
cold starting. The advantage of both these methods is that 
it is possible to obtain the required results without installing 
an elaborate and expensive cold chamber, which could not 
be kept fully employed for cold starting tests. Moreover, 
with the second method, a relatively large number of tests 
can be carried out in a short time without the necessity for 
the test unit to be soaked at a very low temperature before 


each start. 


results 


Heat flow 


Despite the fact that internal combustion engines have been 
in use for over half a century, there is still little reliable 
information on local conditions of heat flow at different 
points in combustion chambers and other parts exposed to 
combustion gases. Experiments are being carried out in 
the Laboratories to find out more about this subject 
with a 5in bore and 


wo 
engines are used; one is the E19 unit 
5-5in stroke, which has been developed from the E16 engin« 
The other is a larger unit, with a 7in bore and 7}jin stroke 
Two different sizes of engine are employed to give an indica- 
Traversing thermocouples are em 


tion of scale effects 
ployed to measure the temperature gradients through the 
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and the thermal conductivity of the metal 
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The temperature gradient measurements are 
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one end of the tubing, they are soldered in axial holes 
tiny copper disc. The whole assembly is passed through 
the body of the unit and the tube extension until the disc is 
in the hole in the cylinder wall. There is only a small 


ied through a short 
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Left : Traversing thermocouples of the type illustrated below are fitted to the head of this 
Ricardo E19 engine for investigations on heat flow characteristics 


Below, left 


Below, right 


This is an illustration of one of the traversing thermocouples shown in cross 


section at the bottom of the opposite page 


A sectioned injector, showing one way in which the difficult problem of 


measuring the temperature near the needle seating was overcome 
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Longitudinal section of the Ricardo E6 rese engine, with sections 


through the cylinder heads, showing how re he change from petrol 


to diesel operation can be : 
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thread impregnated with thermosetting plastics, a satis- 
factory and very robust design was evolved. This design 
incorporated a fine stainless steel tube as the outer conductor 
and an inner, glass-covered constantan wire, the two being 
joined at the top by silver solder. The outside diameter of 
this assembly was 0-6 mm. Couples of this type have been 
fitted both in fuel galleries and in holes in the metal bodies 
of normal types of nozzles. A considerable amount of data 
on the relation between operating conditions and tempera- 
tures been produced. The knowledge gained has 
enabled simple changes in design to be specified to reduce 
nozzle temperatures well below the point at which chemical 
breakdown of the fuel occurs. 

An accompanying illustration shows how one of the most 
difficult problems of temperature measurement was solved. 
The problem was to measure the temperature near the tip 
of a long multi-hole nozzle. This was accomplished by 
spark machining two holes to meet at an angle in the body, 
and then forcing a thin bore tube down these holes. The 
tube was then silver soldered in place, and finally one of the 
concentric couples was passed down the bore of this tube. 
The spark machining was done by Armature Service Co. 
Ltd., of Haddington Street, Hove, Sussex. 

Another piece of apparatus used in injection research is a 
needle lift indicator, which is basically a variable inductance. 
A noteworthy feature of this apparatus is its compactness. 
The core of the inductance unit is a tiny extension of the 
needle and the coil is in a sheath mounted inside the coil 
spring that holds the needle down on its seat. Because of 
the small size of the core, the dynamic characteristics of the 
needle are but little altered by its introduction. 


has 
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The automatic controls for the engine on which injection 
tests are made are of interest. This unit is run continuously 
for long periods and the controls are arranged so that if 
breakdown occurs, the engine is stopped automatically, and 
at the same time an indication is given as to the nature of the 
breakdown that caused the stoppage. 

Micro-switches, actuated by oil pressure, water tempera- 
ture and the torque reaction of the unit, stop the engine if 
any of these measurements vary beyond certain limits. 
Each of the microswitches is wired in series with an elctro- 
magnet, which holds a coloured steel ball. When the 
circuit through the switch and the magnet is broken, the 
ball drops. Subsequently, of course, other balls drop; 
however, the electro-magnets are in a row above an inclined 
trough that is not wide enough for the balls to pass one 
another as they roll down to its lower end. Thus, the first 
ball to drop is always the one at the lower end of the trough 
and the colour of that ball indicates which of the micro- 
switches was actuated first. 


Residual fuels 

In view of the success that operators of large marine 
propulsion engines have had in running on residual fuels, 
there is an interest in extending the use of these fuels to 
smaller engines. Some of the work in the laboratories is 
devoted to this subject. Work has just been started to find 
the causes of the cylinder liner wear that is experienced in 
many cases with these fuels. A diesel engine of 9}in bore 
and 16in stroke is being used for the tests. It is an open- 
crankcase, horizontal type of engine, which was chosen 


Cross section of a Ricardo Elé diesel research engine, equipped with a 
Ricardo Comet combustion chamber 
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so that the lubricating oil draining from it could be collected 
and analysed for wear products and products of partial 
combustion. These analyses provide a convenient means 
of rapidly obtaining wear figures. It is hoped that in 
addition they will provide information on the fundamentals 
of the wear process, in particular as to the division of the 
total wear into the components due to corrosion and 
those due to abrasion. 

The engine plant incorporates fuel treatment apparatus 
similar to that at present used with large diesel engines. At 
room temperatures, the fuel is very viscous and therefore 
has to be heated in order to be pumped conveniently. It is 
first heated in its storage tank and then is passed through two 
centrifuges: the first of these removes water and dirt, and 
the second removes finer dirt. Thence the fuel passes to 
a small heated tank and finally to the engine 


E6 and E16 engines 

In the Shoreham establishment there is a well equipped 
machine and fitting shop, in which modifications are made 
to components of engines under test, parts for experimental 
work are made, and some prototype manufacture is also 
undertaken. ‘To keep the shop fully employed, despite the 
intermittent nature of the demands for the experimental 
departments, the E6 engine and other equipment already 
mentioned is built for sale. The Ricardo E6 engine is a 
development of the earlier E35 unit; they differ in that the 
E6 is smaller and capable of operating at much higher 
compression ratios and speeds, and is therefore more 
representative of modern design practice 

The E6 unit can be operated either as a petrol engine or as 
a diesel engine. When the petrol engine head is fitted, the 
compression ratio can be varied between 45: 1 and 20: 1 
Although the compression ratio in the diesel version can 
also be varied, in practice it is generally fixed at about 
22:1. To change from petrol to diesel operation, it is 
necessary to change the piston and cylinder head, and to 
replace the magneto, sparking plug and carburettor by a 
fuel pump and injector. The speed range of the engine is 
from 1,000 to 3,000 r.p.m., and the maximum piston speed 
is 2,200 ft/min 

A bore and stroke of 3in and 4jin respectively have been 
adopted. This size of engine was chosen for three main 
reasons. First, it is fairly representative of current practice 
for road vehicle engines. Secondly, it enables a rigid and 
compact structure to be obtained, ‘Thirdly, it is economical 
to run from the point of view of fuel consumrfpion, an 
important factor when samples of expensive special fuels 
are being tested. The unit, of course, has been designed 
to withstand easily the high maximum cylinder-pressures and 
rapid rates of pressure rise associated with operation at high 
compression ratios and intake boost pressure. The values 
are set vertically in the head and are actuated by an overhead 
camshaft. 

In the petrol engine version, the combustion chamber 
is formed by the upper end of the cylinder, bounded 
above and below by the flat surfaces of the cylinder head and 
This gives a compact chamber with good anti 
Also, the general form remains unaltered 
There are two holes for 


piston. 
knock properties 
by changes in compression ratio 
the sparking plug, one near the inlet and the other near the 


exhaust valve. A pressure recording instrument or gas 


sampling valve can be fitted in the hole not occupied by the 
sparking plug. 

The diesel engine head has a Ricardo 
compression-swirl combustion chamber, in which provision 


Comet Mk, V, 
has been made for fitting a pressure indicator. The diesel 
pump is mounted on the head and is driven from the end of 
the overhead camshaft. When the used as a petrol 
engine, the magneto is similarly mounted. This arrange- 


unit 16 
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ment minimises the amount of labour 
from One to the other. 

Compression ratio adjustment 
captive nut screwed on to the lower end 
nut is held captive in a cast iron guid: 
slides when adjustment is being mad 
machined round the periphery of the 1 
on the end of a crank handle mesh« 
to raise or lower the cylinder relativ: 
crankshaft. Thus, the compression 
while the engine is running at full load 
the top of the guide can be tighten 
The distance the cylinder has mx 
micrometer, and the corresponding 
obtained from a calibration curve I 
movement of the cylinder, a vertical t 
bevel gear at each end transmits th: 
shaft to the camshaft 

A wet sump lubrication system | 
incorporates a full flow filter, whi 
with the oil pump and an oil cooler or 
An electric is fitted in 
warming-up periods are avoided. A 
heat exchanger to control the temper 


oil-heater 


Above: A Ricardo E6 engine, 
which is equipped for pre-ignition 
tests 


Air filter 
Viscous cell (74in diameter Jin 
long with 0.01 7in corrugations) 


felt pad 
Pressure tubes 
Alcohe! manometer 


Right : Alcock viscous flow meter 
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system is also mounted on the separate base plate. The 
pump is of large capacity to ensure a uniform temperature 
distribution in the head. 

This engine is mainly for fundamental studies on features 
that are, in general, common to most internal combustion 
engines. It is not suitable for research into the effects of 
varying the relative disposition of components, such as the 
valves and sparking plugs. Its advantages are that it gives 
consistent performance over a wide range of conditions. 
The unit has been specifically designed so that variables 
such as oil and water flow and temperatures can be con- 
trolled, and measurements relating to combustion can be 
made readily 

The E16 unit is designed solely for diesel engine research. 
It has a bore and stroke of 44in and 54in respectively and its 
compression ratio is not variable. The swept volume is 
1-6 litres. Some of these engines have been built for 
research in the Laboratories, and a few have been sold to 
other organizations. Becasue the unit has a larger swept 
volume than the E6 engine, it is more representative of 
current diesel engine practice for heavy road vehicles. It is 


capable of satisfactory operation over a wide speed range and 


at high specific outputs. 

Reliability, both mechanically and in terms of repeatability 
of test results, is the outstanding feature of the engine. 
These characteristics have been obtained by virtue of the 
simplicity and rigidity of the crankcase and engine structure 
in general. The sturdy crankshaft is carried in ball and 
roller main journal bearings. Although the unit was 
intended primarily for combustion chamber development, 
the main components are representative of contemporary 
design practice. Consequently, it can be used also for test 
programmes with pistons, big end bearings and valves 
Cylinder heads with various types of combustion chamber 
can be fitted readily, and both direct and indirect injection 
cylinder heads are available as standard units. Oil-cooled 
and uncooled pistons are also available, and an oil supply 
system for piston cooling is embodied in the crankpin and 
connecting rod 


Alcock viscous flow air meter 

Orifice and venturi types of air meter are subject to 
serious errors when the flow is of a pulsating character, 
unless an excessively large capacity-tank is incorporated 
These errors are due partly to the root-mean-square effect 
and partly to the flow in and out of the manometer con- 
nections. The Alcock unit comprises a cylindrical housing 
containing an air cleaner, a central element, through which 
the air passes under conditions of viscous flow, and from 
which two pressure take-off tubes are connected to a mano- 
meter. The air passes through the cleaner and then through 
the meter element, which is made up of layers of plain and 
corrugated strips of metal wound alternately on to a solid 
cylindrical core to form a honeycomb of long passages of 
triangular section. Within the working range, the flow 
through these passages is viscous, so the resistance of the 
element is directly proportional to the air velocity. This 
eliminates the root-mean-square error. 
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Both the pressure take-off tubes are mounted diametrically 
in the cylindrical housing, one in front of and the other 
behind the viscous cell. Each of these tubes has a row of 
holes along its wall. Felt pads are fitted in the connections 
to the manometer, so that the flow to this instrument also is 
viscous. Thus, the manometer connection errors are 
eliminated. Not only is this flow meter accurate, even when 
connected to a single-cylinder engine, but also the range of 
flow that can be measured satisfactorily is greater than with 
the kinetic types of meter. It is desirable to interpose a small 
capacity-tank, of about 10 swept volumes, between the meter 
and the engine. This reduces resonance errors to negligible 
proportions. 


Although, as was stated earlier, much of the work carried 
out is of a confidential nature and cannot be discussed, it 
has been possible to give some indication of the scope and 
nature of the work done in these laboratories. An organiza 
tion such as Ricardo and Co. Engineers (1927) Ltd., in which 
fundamental research is being carried out at the same time as 
ad hoc investigations concerned with design developments, 
is of the utmost value to the automobile industry Ihe 
very nature of the organization ensures that the quickest 
possible practical application is made of what may be termed 
advances in theoretical knowledge. The importance of this, 
and more particularly at the present juncture, for the auto 
mobile industry cannot be too strongly emphasised 


LUBRICANTS AND LUBRICATION 


Several interesting papers on various aspects of lubrication 
were presented at the S.A.E. Annual Meeting in January. 
In one, G. K. Malone and T. W. Selby of General Motors 
Corporation reported part of an investigation made into the 
low-temperature characteristics of multi-grade oils, following 
suggestions that some of these oils, after addition of an 
extremely viscous polymeric viscosity-index improver to 
the base stock, were less viscous at 0 deg F than the base 
stock. 

The part of the investigation reported consisted in engine- 
cranking tests in cars with commercial SAE 10W and 10OW-30 
oils at 0 deg F, and low-temperature viscometric analyses in 
the laboratory. Cranking speeds obtained with the car 
starter and battery were compared for various brands of 
10W-30 oil and for the 10OW conventional oils of each brand. 
Differences in cranking speed among the 10W-30 oils 


ranged up to 30 r.p.m., corresponding to a difference of 


about 15 deg F in the minimum temperature at which the 
engine would start. Marked differences also existed between 
the 10W and the 10W-—30 oils; the former were usually of 
lower viscosity at 0 deg F. 

It was thought that these differences in oils, having the 
same SAE viscosity classification at 0 deg F might be 
explained by differences in viscosity. Viscometric analyses 
of the oils confirmed this, and also that cranking speeds 
inversely corresponded to the measured viscosity values 
Only three single-grade oils of the eight oils investigated 
fell within the SAE 10W classification on being thus tested 
but, by use of the A.S.T.M. viscosity-temperature chart and 
the extrapolation technique recommended for low-tempera- 
ture viscosity determination, all the oils fell within this 
classification. This technique and chart are based on the 
empirical Walther equation, and it is thought that, at 0 deg F, 
the oils have entered a temperature region in which they are 
no longer Newtonian in nature and in which the Walther 
equation no longer applies, so that the extrapolated viscosity 
values are invalid. Plots of extrapolated viscosity v. cranking 
speed were compared with similar plots in which viscosity 
was determined by viscometers in which different shear rates 
were imparted to the oil. Viscosity as measured in high 
shear-rate viscometers correlated best with engine cranking 
speed, but a decrease in viscosity at the high shear rates 
encountered in an engine to values approaching the extra- 
polated values is considered unlikely, since: (1) the extra- 
polated viscosities would then bear the closest relationship 
to engine cranking speed, which is not the case, and; (2) 
viscosity values obtained in a special viscometer at shear 
rates up to 3,000 reciprocal sec. gave about eight times better 
correlation with engine speed than did the extrapolated values, 

It is concluded that: (1) the low-temperature performance 
of multi-grade oils in engines is often not equivalent to that 
of corresponding single-grade oils; (2) the low-temperature 
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classification of an engine oil should be based on its measured 
viscosity at low temperatures and at specified shear rates, 
preferably those encountered principal 
engine working parts, and (3 
equation in oil analysis should be restricted to that part of 
the temperature spectrum where it is known to apply 

In another paper, R. J. Pocock of Ford Motor Co. reported 
a road and laboratory investigation into the effects of additive 
oils and oil filters on private-car engine wear. The oils used 
comprised an SAE 10W base oil, and the same oil containing 
inhibitors and detergent additives to comply with U.S 
Army Ordnance specification 2104-B, Supplement 1. A 
leaded fuel was used 

Road-test effect of oil 
additives in reducing wear of cylinder bores, piston rings 
and ring grooves, and bearings. With a full-flow oil filter 
and additive oil, bearing wear was greater than with the base 
oil and filter, though cylinder-bore and piston-ring wear was 
reduced. Both with and without a filter, use of the additive 
oil reduced upper cylinder-bore wear and increased lower 
bore wear. With additive oj] and a filter, piston-ring wear 
was reduced over all the rings, compared with an effect on 
the oil ring only with the base oil and filter; this is attributed 
to removal of lead particles from the oil by the filter, and 
the amount of abrasive matter 


adjacent to the 
use of the empirical Walther 


results indicated the beneficial 


consequent reductions in: (1 
to be scraped away by the piston rings; and 
against the protective film formed on the cylinder walls by 
The reduced bearing wear with the base oil 


2) abrasive action 


the additive 
and filter, compared with the additive oil and filter, is 
attributed to the adverse effects of additives on filter ability 
to remove abrasive particles, which are peptised by the additive 
and do not agglomerate sufficiently to be trapped in the filter 

Laboratory tests were conducted to determine the siz 
of particles the oil filter should remove to reduce cylinder 
bore and piston-ring wear. Wear was related to the particle 
size-removal efficiency of the filter, 1.« 
95 per cent of all particles equal to or larger than a given size 
For rating the test filters, a test contaminant of sized, vitreous 


its ability to remove 


spheres was used. Standard air-cleaner test dust was added 
to the crankcase oil at a rate of one gm. per hr. as a dust/oil 
slurry. Figures show a general decrease in cylinder-bore, 
piston-ring, crankshaft-journal bearing wear with 
decreasing size of dust particles passed by the filter. A 
significant change in wear level took place when particles of 
five microns or larger were removed by the filter 

If abrasive particles, in addition to other contaminants, 
are peptised by detergent additives so that they 
filter and are retained in the oil, engine wear should increase 
This was confirmed in tests with straight mineral oil in place 
of additive oil; increased wear of the upper compression 
rings suggested that the detergent could carry particles up 
from the crankcase to affect the wear pattern of these rings 


and 


pass the 
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C.V. Tension Products 


Spring Steel Components to Replace a Variety of Fixing, 


Bushing and Sleeving Elements 


rg.’ 

[ HE term “tension products” has been coined by the necessary as the continuous, radially outward pressure of 
manufacturers, C, Vogelsang G.m.b.H., Hohenlimburg, the pin exerted against the wall of the hole ensures a sub- 
Westfalia, Germany, to describe generically the range of stantially rigid connection, holds the pin firmly in position, 
split cylindrical components that in les the original and will take up automatically any subsequent enlargement 
radially resilient pin and its subs developments of the hole. They can be driven out with a drift in either 
These later versions have extended th 1 of application direction without suffering damage and can be re-used many 
far beyond the initial conception of a simple, self-retaining, times 
vibration-proof pin to replace the familiar solid, tubular, : 


> 
taper, or split fastening pins. Curren they are grouped Pins 
into four categories; pins, collars, bolts and bushes, based These components can replace cotter pins, taper pins, 


upon the specific applications of each type. Extensive split pins, dowels, rivets and even assembly bolts. They are 
dimensional ranges of all standard ty; in metric and manufactured in two grades. Heavy-duty pins are intended 
British sizes, are marketed in Britain by Headland Engineer- for general engineering applications under conditions of 
ing Developments Ltd., 164-168 We r Bridge Road, continuous or intermittent shear stress and also to withstand 
London, $.E.1 medium shock loads, while light-duty pins are recommended 

All tension products are hollow, longitudinally slotted for relatively light shear stress in parts of thin-walled ferrous 
cylinders of a special spring steel, hardened to 47-50 Rock metals, light alloys, porcelain or plastics. For applications 
well C. The steel is cold-rolled, hardened, and tempered involving high shear stress or heavy shock loads, a pin of 
by the manufacturer to ensure the consistent quality of the suitable diameter may be inserted inside the pin fitted in 
finished component. They can | 1! in assemblies the work, the respective slots being arranged at 90 deg or 
subject to temperatures not 


exceeding 400 deg C. As_ 180 deg to each other. 
standard they are oil-blued and rust-p: d but to special Heavy-duty pins are produced in a standard range of 
order can be cadmium- or chromium-| i. The outside 


twenty nominal diameters from 1 mm to 50 mm and light- 
diameter of the pin in its free state | rger by a specific duty pins in seventeen diameters from 25 mm to 50 mm. 
amount than the nominal bore of the ds {hole in which it ‘Typical examples are the 6 mm diameter pins which in their 
is to be fitted, and one end of th is chamfered to free state have an outside diameter of 6-4mm. A heavy-duty 
facilitate insertion. No reaming or zing of the hole is _ pin has a wall thickness of 1-25 mm but the wall thickness of 


hes are not to scale. A—standard tension pin, B—collar as dowel, C—collar as ring dowel, 


Typical tension products and applications 
bolt as control link pin, G—collar as spacer, H—internal bush with helical slot, 


D—bolt as roller spindie, E—pin used longitu as key, F 


J—external bush with arrowe K-——-internal and external bushes used in combination in a spindle mounting 
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the light-duty pin is 0-75 mm. Standard lengths range from 
12 mm to 60 mm but non-standard diameters and lengths 
are produced to order. The rated torque load capacity of a 
6 mm diameter heavy-duty pin fitted to intersect at right- 
angles the axis of a 24 mm diameter shaft is 52 lb/ft 


Collars 


These components resemble the pins in all respects except 
that the heavy-duty and light-duty versions require holes of 
different diameters in the work since the fitted internal 
diameter of the collar is the basic consideration. Accord- 
ingly, the internal diameters of standard collars are arranged 
to clear bolts up to 36 mm or I4in diameter 

A heavy-duty collar to receive either an 8 mm or } in bolt 
has a wall thickness of 3-5 mm and is fitted in a hole of 16 mm 
diameter, while a light-duty collar is made from material 
1:25 mm thick and requires a hole of only 11 mm. Collars 
are used as spacers, locating dowels, and as ring dowels for 
locating contiguous parts and relieving the clamping bolts 
of shear Light-duty collars are particularly 
suitable for use in light alloy, and porcelain 
workpieces. 


Bolts 

In this class, tension pins are used to save weight and space 
in oscillating or rotating assemblies by replacing the solid 
bolts or spindles usually employed. For instance, a tension 
bolt can serve as the spindle for a roller, making a rigid 
connection in the support arms. Similarly, in a control 
linkage joint, the bolt would be driven into the fork arms 
and the rod would be free to oscillate. In either case, an 
enlargement of the holes in the arms would be taken up 
automatically by the expansion of the bolt. Where additional 
security is required, longer tension bolts may be used and 
washers and cross pins fitted at each of the protruding ends 
A particularly neat and secure assembly can be provided if 
the ends of the bolt are circumferentially grooved and the 
washers retained by circlips. 

For numerous items of shop equipment, such as lifting 
chains, suspension gear, or conveyor chains, the eye of the 
articulating member can be bushed by an internal tension 
bush complementary to the tension bolt. Maintenance is 
thereby reduced to simple renewal of standard parts 


stresses. 
plastics, 


Internal bushes 

For many applications, particularly under conditions of 
heavy load, low speed, intermittent or oscillating operation, 
tension bushes can be used to replace conventional cylindri- 
cal bushings of hardened steel, bronze, or other bearing 
material. They are suitable for brake gear, link pivots of 
the tracks of tractors, earth-movers and other tracked 
vehicles, conveyor chains, and railway signal and point 
rodding. Being of hardened spring steel, they possess good 
resistance to wear and are easy to insert or remove. In 
position, their resilience ensures that neither wide variation 
of ambient temperature nor enlargement of the component 
hole under arduous working conditions will adversely affect 
their secure location. 

A standardized range extends to 50 mm outside diameter 
but bushes can be made to any inside and outside diameters 
and to any length to meet specific requirements. Instead of 
the standard longitudinal slot, bushes can be produced with 
angled, arrowed or tongued slots if required 


External bushes 

These bushes, the converse of the internal type, are 
intended for the sleeving of shafts and spindles. They are 
widely used on rail vehicles, tractors, agricultural and con- 
structional equipment, and also on workshop conveyors, 
Made of the same hardened, spring steel material as the 
internal bushes, they are produced slightly undersize on the 
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All tension products are of hardened spring steel Standard finish is 
blued and rust-proofed but cadmium or chromium plating are optional 


alternatives 


internal diameter and are tensioned to give a close, secure 
fit over the shaft. At one end they are internally chamfered 
to facilitate assembly and to clear the fillet radius on a 
shouldered shaft. When used in conjunction with 
fitted with internal tension 
arranged on a basis of replacement of standard bushings 
without the need for special tools. As in the case of the 
internal bushes, they can be produced with slots of various 
different configurations 


parts 


bushes, maintenance can be 


PNEUMATIC SUSPENSION 


N 1952, the General Motors Corporation introduced 

pneumatic springing for their coaches, This system was 
described in the January, 1956, issue of Automobile Engineer 
Now it is announced that the system is to be applied at the 
end of this year to trucks. Each axle is to be located by a 
radius rod on each side. One end of the rod is pivoted to the 
frame and the other passes under the axle, to which it is 
clamped. The spring is mounted on the extension of the 
rod behind the axle, and comprises a fabric-reinforced rubber 
bellows filled with compressed air. Pressure is supplied 
from the brake system, but in the event of failure of a suspen- 
sion unit, operation of the brakes is not affected. A valve 
in the system ensures that the pressure in the brake system 
is adequate before any air can pass to the suspension system 
Automatic levelling valves regulate the air supply to the 
springs of each suspension unit in proportion to their indi- 
vidual loading. Lateral location is effected by a Panhard rod, 
and a torque reaction arm is connected between the top of the 
differential casing and a frame cross member 

General Motors Corporation has 
dynamic absorber, similar to that used on the 
2CV, for use on their commercial vehicle suspension systems 
This absorber comprises a 12 lb weight between two coil 
springs in a steel cylinder. The whole unit is mounted with 
its axis vertical. One is attached to the brake back plate on 
each side of the suspension. The tuned to 
oppose the motion of the unsprung mass. Presumably it 
incorporates some form of damping to regulate the motion of 
the 12 lb weight. The fundamental principles of this type 
of unit were fully described in an article entitled “Suspension 
Control”, published in the July, 1953, issue of Automobile 
Engineer. 


also introduced a 


Citroen 


absorber is 
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AS TURBINE 


Experime nial Unitin a Plymouth Saloon Road-tested 


in 3.000 Miles Run 


RR ecenty the Chrysler gas turbir nit 
endurance run from New York to I 
which it was installed was a 1956 four Plymouth saloon 
standard in all respects save the | r unit. This test 
marks the first transcontinental jour: f a gas turbine 
powered vehicle. It was stated by Company that the 
gas turbine suffered fewer failur newly-designed 
piston engines have in the past when itted to the same 
test, The run was twice interrupted. First, two hours 
in the reduction 
rheating. The 
replacement of an 
In this con- 
newly built and 
iboratory and for 
ng ground before 


completed an 
The car in 


were required to replace a faulty be 
gear. This failure was attribut 
other delay was for five hours to pet 
intake casting that had failed due to fatigu 
nection it was stated that the unit wa 
had been run for many hours in th 
thousands of miles at the Chrysler pr 
being submitted to the road test 


Test conditions 

It was the purpose of the run to t 
ways under normal driving condition 
in traffic, performance on steep grad 
under various climatic conditions. |] 
ambient temperatures experienced wer 
deg F, and the highest altitude at w! 
7,700 feet. When travelling on the 
cruised at between 40 and 45 m.p.! id over the entire 
trip the fuel consumption averaged bet n 13 and 14m.p.g., 
Petrol was used alt) h the turbine, of 


1) the public high- 
eleration, control 
i general behaviour 
highest and lowest 
49 deg F and 18 
vas operated was 
road the car was 


it was stated 
course, can be operated on kerosin« 

The Chrysler automobile turbin 
and has since been actively developed. Basic features would 
appear to be unchanged and the rat itput remains the 


r petroleum fuels 
ntroduced in 1954 


The first transcontinental journey f 


same at 120 s.h.p. It is of the two-shaft type, with in- 
dependent h.p. and Lp. turbines respectively driving the 
centrifugal air compressor and delivering useful power. 
The compressor delivers air to a single combustion chamber 
and the gas temperature at the turbine entry is approximately 
1,500 deg F (815 deg C). Idling speed of the compressor 
turbine is slightly below 20,000 r.p.m. while maximum 
speed is in excess of 50,000 r.p.m. The power turbine 
drives the output shaft through a two-stage reduction gear. 

Overall dimensions of the complete power unit, including 
the reduction gear and the heat exchanger, are unaltered at 
32in long, 33in wide and 28in high and the weight is quoted 
at the same imprecise figure of 200 lb less than that of an 
equivalent piston engine and transmission unit. To 
accommodate such a power unit in a standard vehicle and 
under a standard bonnet is no mean feat. That the heat 
exchanger included in these modest dimensions operates at 
an efficiency of 86 to 87 per cent, as is claimed, is an even 
more considerable achievement. 


Heat exchanger 

Naturally, the heat exchanger, in which the air from the 
compressor and on its way to the combustion chamber 
acquires heat from the turbine effluent, is the feature of 
outstanding interest. It is this component that makes 
possible the relatively low rate of fuel consumption and also 
reduces the troublesome heat of the turbine exhaust. Yet 
regarding this unit no information whatever has been 
released. It is described as a “‘regenerator’’, so it may be 
inferred that it is a regenerative exchanger. Even the 
inference is not definite, however, in view of the common 
inversion of the terms “regenerative” and “recuperative’’ in 
British and American practice. 


New York to Los Angeles by a gas turbine-driven car was made by this 1956 Plymouth saloon 


powered by the | 20 h.p. Chrysler unit 


Automobile Engineer, Fuly 1956 








The power unit, complete with heat-exchanger, is installed under 
the standard Plymouth bonnet 


Not only the motor industry is interested in a small heat 
exchanger of such efficiency. The whole world awaits a 
practical heat exchanger for gas turbines for the aircraft, 
railway, marine, industrial and electricity-generation applica- 
tions. Chrysler state that studies have indicated that 
further development work can raise the thermal efficiency of 
the regenerative gas turbine to as high as 40 per cent 
Currently, the thermal efficiencies of automobile piston 
engines range from 24 to 27 per cent 


Control developments 


Development work on the power unit in the interval 
between its introduction and the transcontinental test has 
been concerned with improvement of the combustion system, 
the reduction of friction, and investigation of plain bearings 
for use at high rotational speeds instead of the more expensive 
types of anti-friction bearings. Ball and roller bearings, 
however, were used in the test power unit. Controls have 
also been elaborated and refined. Originally only speed 
could be controlled, but now automatic for gas 
temperature, idling speed and maximum speed are available 
With these controls the car is as easy, or rather easier, to 
drive than a conventional vehicle. 

Inherently, a two-shaft turbine functions as a pneumatic 
torque converter. Maximum torque is developed at break- 
away from stationary and falls off as road speed is increased 
This is in marked contrast to the torque rise from zero at 
idling to maximum in the mid-speed range and subsequent 
fall off which is characteristic of the piston engine as its 
rotational speed is increased. No clutch and no change- 
speed gear is required and the work turbine is directly 
connected, through the reduction gear and the usual rear 
axle gears, to the road wheels. With the compressor turbine 
idling, the car is held stationary on the brakes. The only 
included is the reversing 


controls 


transmission element necessary 
gear. 

Electrical equipment comprises storage battery, combined 
starter-generator unit, coil, contact breaker and ignition 
plug. The starter is run to bring the air compressor up to 
a predetermined speed at which fuel is sprayed into the 
combustion chamber and ignited. Operation of the starter 
is continued until the compressor has been run up to the 
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idling speed of 20,000 r.p.m., when the circuit is switched, 
automatically cutting the ignition and the current to the 
starter. The electrical unit is then driven by the com 
pressor turbine and functions as a generator 

By reason of the effective extraction of 
exchanger, the temperature of the turbine unit exhaust ts 
lower than that of a piston leaving the 
exhaust manifold of a piston engine have temperatures of 
approximately 1,000 deg F when idling and 1,400 deg F 
during full-throttle acceleration They are lowered from 
these values in passage through the exhaust system and by 


heat in the 


engine. Cases 


expansion in the silencer 

It is reported that when riding in the car, with the windows 
closed, there is a marked difference in the noise as compared 
with that experienced in a conventional vehicle. In the 
absence of the vibrations produced by a reciprocating engine, 
and the noise generated by those vibrations, the car is quieter 
As a consequence road noise becomes more noticeable, not 
because it is increased but since there is less engine-generated 
noise to mask it 


Rotational speeds 


Judged by the familiar standards applied to reciprocating 
engines, the rated maximum rotational speed of 50,000 
r.p.m. appears inordinately high However, the 
parts are relatively small and the peripheral 
the compressor impeller and the turbine rotors do not 
differ markedly from larger turbines in regular 
service in aircraft and other fields The scaling down of 
turbine components 
dimensional and form 
proportionate performance is to bs 
arises the need for exceptional precision in manufacture 
which far exceeds that demanded for reciprocating engines 


rotating 
speeds of 


those of 
reduction of 


and 
Thus 


involves the drastk 
efficiencies 


maintained 


tolerances if flow 


Instruments on the modified panel of the turbine car indicate, left to 
right : compressor speed, compressor delivery pressure, fuel in tank, 
gas temperature at turbine entry, turbine unit oil pressure, oil pump 


delivery pressure, and speedometer 
y 


High rotational speeds also pose the question as to whether 
gyroscopic forces would be developed to a value that could 
affect the control of the car 
the Chrysler unit have shown that these forces are no more 


Laboratory and road tests on 


serious than those experienced with a conventional piston 
engine. 

Although the turbine is installed in a production model 
car it is still purely an experimental unit and further long 
time development is required. No indication can be given 
of when it could even be considered for regular production 
and sale to the public. 





Typical small structur f 


SINTERED COMPONENTS 


Rapid and Economical Production of Intricate Structural or Working Parts 


duced to close tolerances by compacting and sintering powdered metals 


by Powder Metallurgy Techniques 


r metallurgy were 
thod of manufac- 
un dormant until 


Asrnoven the rudiments of | 
known to the ancient Egyptians, th 
turing metal articles was allowed 
the period between the two world It 
when metal powders of consistent qua produced electro 
lytically or by atomization, became available commercially 
At first, it was employed to produ nly simple parts of 
regular outline and oil-impregnated hes—the so-called 
self-oiling bearings—which are now 
use, The extension of the method to the 
intricately shaped structural part 
development of the precisely contr 
ning, tunnel furnace with a reducing 
rapidly. In the short span of two d 
important production technique, taki 
the older and well-established conventional methods in the 


was revived 


tablished in general 

production of 
{1 and, with the 
ontinuously run 
phere, expanded 
it has become an 

place alongside 


Bronze and iror parts requiring no 


Power brake actuator 


machining 


fabrication of wrought or cast metals and _ alloys 
Apart from the general consideration that in this country 
relatively fewer parts are required in really large quantities, 
an innate conservatism may be deemed responsible for the 
fact that, except for oil-impregnated bushes, the increase 
in the volume of output has been slower in Britain than in 
America and some Continental countries. ‘Two years ago, it 
was reported that in America there were more than sixty 
plants producing at a total rate of more than 4,000,000 parts 
per day. In Britain, at the present time, the number of 
plants can be counted on two hands. To some extent, the 
industry suffers from ill-advised reports denigrating British 
progress in the art. Either by inference or by direct state- 
ment, it is implied that the foreign producer is more advanced 
technically and more capable practically than his British 
counterpart, Only a few months ago, a reputedly responsible 
national newspaper, in dealing with the influences delaying 
the development of this new industry, stated unequivocally: 
“One will be shown up if a set of representative parts 
from the United States, Western Germany, or Austria, is 
placed by the side of a set made here. Those from abroad 
will have a high proportion of complex and skilfully designed 
parts, giving evidence of the intense desire of both fabricator 
and user to exploit the advantages of the process to the full. 
The simple, mostly cylindrical native compacts show little 
realization by the engineer of the ways in which he could 
improve his product or cut his costs, nor does the compactor 
display an ingenuity or imagination worthy of his art’. 
This statement does not correspond with the facts 
British firms engaged in the fabrication of structural parts 
can produce, and are producing, components of complexity, 
strength and precision at least equalling foreign products. 
As regards ingenuity and imagination, also, they are not 
lacking. It will be sufficient to state that instances can be 
quoted of foreign firms seeking, and paying for, technical 
liaison with British firms. A shortage of capital for basic 
research and for investment in more powerful compacting 
presses and larger sintering furnaces is the major handicap 
of the British industry. Until such equipment is available, 
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production necessarily will be limited to small components. 
In America, as an extreme example, parts of relatively simple 
shapes weighing approximately 3 cwt have been made, but 
these require a 20,000 ton press. 

Dualloys Ltd. (Sintered Products Division), of Chard, 
Somerset, although manufacturing large quantities of self- 
oiling bushes, has for long devoted the bulk of its resources 
to the production of complex structural parts. At present, 
their largest press capacity is 60 ton, combined in top and 
bottom rams. This limits the face area of the compact to 
from 1°5 to 3in*, according to the density required, and this 
face area should be contained within the area of a 4-Oin 
diameter circle. The length of part, which in powder 
metallurgy terminology refers to the vertical height in the 
press, should not exceed 2°5-3-0in. All illustrations, speci- 
fications and methods in this article relate to current produc- 
tion practice at the Dualloys plant. 

It should be noted that the presses for this work are not 
of conventional pattern, but are multi-action tools designed 
specifically for compacting. Up to seven actions may be 
required to exploit the process fully in the production of 
complex shapes. Furthermore, tool-making of the highest 
order is an essential for the production of the tool sets, and 
not all tool-making establishments possess the necessary 
equipment or experience to undertake this work. Develop- 
ment of technique has been so rapid in recent years that 
currently the potentialities of powder metallurgy for the 
efficient production of small engineering components are 
not widely or fully appreciated and a new evaluation is 
merited. Many parts in regular production today would 
have been considered quite impossible to produce by the 
method only a short time ago. 

Briefly, the process consists of compacting suitably graded 
and mixed metal powders to the form of a finished component 
by pressure in a specially designed multi-action press. Since 
no binder is used and the powder particles are bonded 
together only by molecular attraction, the “green’’ compact 
is friable but is sufficiently strong to permit handling or 
automatic transfer from the press to a tote tray. The com- 
pact is then sintered to induce physical strength, by passing 
it through an electrically heated furnace at a specific rate in 
a closely controlled temperature and a reducing atmosphere. 
After cooling down, the parts are delivered from the furnace 
in a clean and bright condition and can be used without 


Three parts each screw-threaded after 
sintering 


Demountable drive coupling 


further treatment or machining. Commonly, however, the 
sintered part is sized in a coining press to ensure the close 
dimensional accuracy which is a characteristic feature of the 


process. 


Advantages and limitations 


Powder metallurgy is not suggested as a panacea for all 
production problems, nor is it claimed to render obsolete or 
to supplant conventional methods of metal working 
Powdered metals are more expensive than cast or wrought 
metals and consequently simple parts, can be produced at 
less cost on automatic machines. These factors of machining 
cost and material cost indicate the relative economics of 
production by the powder metallurgy process or by con 
ventional methods. In a simple part, material cost will 
tend to be greater than machining cost. For a complex 
part, however, the position may be reversed, and in such 
cases powder metallurgy may offer substantial economics 

The process, of course, has both advantages and limita- 
tions. Advantages can be best exploited if the decision to 
use a sintered part is taken at the design stage. In listing 
the advantages, the relative importance of each will vary 
for specific components in different applications 


This representative group of mainly cylindrical components includes parts for oil pumps, shock absorbers, and anti-friction bearings 
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Powder alloying, mixing 


ewer operations are required t 
lrequently, several small part 


unit not producible by conventiona 


A very high degree of dimensiona 


Usually no subsequent machining 
No finishing 1s necessary 
A very high rate of production 


No scrap is produced, no swarf, as 


Alloys and combinations of met 


producible by orthodox method il 
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A wide range of physical proper 


trolling the density of the finished 


10 
11 


Finished components have uni! 
The parts have a high resistan 


Typical tool set for f 


tation 


the finished part 
united in a single 
! 
racy is obtainable 
ured 


vaste of material 


id non-metals not 


tilized 
btainable by con 


ical properties 


12. Self-lubricating properties can be embodied by simple 


imprepnation 
Apart from the restriction imposed on the overall dimen- 

sions of the part, by the respective capacities of the available 

press and furnace equipment, the limitations of the process 


are few 
1. Parts of exceptionally complex shape may not be directly 
producible, since powdered metals will not flow in the 
manner of molten metal. Consequently, some machining 
may be necessary in such instances 
2. The physical properties of powdered metal components 
are somewhat lower than those made of cast or wrought 
metals. In general, the properties of sintered iron are 
comparable with those of cast iron. Development work on 
this aspect indicates that higher tensile strengths will be 
obtainable in the near future. 
3. The cost of the necessary tooling is relatively high. 
Under average conditions, this would imply that the process 
was uneconomical for small quantity production. Where 
exceptional complication or excessive machining makes 
production by conventional methods expensive, however, 
the process may be found to be economical for relatively 
small quantities. 
4. Tooling considerations preclude side cores, re-entrant 
angles, undercuts, oil grooves, or screw threads on the 
sintered compact. Such features are included as a follow- 
on operation, using conventional tools 

To summarize, production by the powder metallurgy 
process is particularly attractive when large quantities are 
required of parts normally needing heavy machining, or 
many machining operations, to close tolerance: Substan 
tial economies can be made on smaller quantities in the cas¢ 
of very complex parts or parts difficult or impossible to 
machine as a single unit. To quote admittedly outstanding 
examples, a part manufactured by an extensive sequence of 
machining operations was produced in powdered metal for 
only 7 per cent of the earlier cost, and the tooling cost was 
recovered in the production of the first two hundred parts 


Tooling arrangement for a « 
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In another instance, an assembly of six different, individually 

produced items, including a gear wheel, for a precision control 

gear was produced by the process as a single component to 

extremely close tolerances at a fraction of the original cost 

In both these cases, of course, the rate of production was 
I 

tremendously increased. 


Quantity considerations 


As regards the economics of quantities, it is not practical 
to set up arbitrary figures. In addition to the considerations 
already referred to, such factors as the total quantity required, 
the rate of production, the availability of machining capacity, 
of labour, and of conventional wrought or cast material will 
affect the relative economics of conventional and powder 
metallurgy methods. Merely as an indication, however, it 
may be postulated that where extensive machining would 
normally be involved, savings can be made on quantities of 
1,000 and upwards. Generally, quantities in excess of 5,000 
are regarded as suitable and advantageous. Where very 
large quantities are required, say more than 50,000 in not 
more than three months, substantial economies can be 
effected. The rate of production is extremely high. Where 
the tools are in hand, bulk quantities can be promptly pro- 
duced and deliveries are frequently commenced in 48 hours 

Tool-making is the controlling factor in the case of 
initial production. A complicated die set may 
obtainable in less than about 16 weeks. Such a set will be 
good for about 80,000 compacts before the punches need to 
be reground and core rods renewed in order to maintain 
tolerances. Tools are made of high quality die steel, with 
13 per cent chrome and 2-3 per cent carbon, and are hardened 
to not less than 64 Rockwell C, For quantities in excess of 
250,000 parts, tungsten carbide die inserts and tool compo- 
These tools will be good 


not be 


nents, where practical, are used. 
for quantities of from 5 million to 20 million parts, depending 


on the tolerances to be maintained, but they may take from 
20 to 25 weeks to obtain. 

Both tool design and tool making for this industry are 
highly specialized. Mating tools are made with a total 


iron alloy 


Compacting roller-bearing cage in 


Automobile Engineer, Fuly 1956 


small component Rear view 
R4 pres 


Typical compacting press for 
American-built Stokes 


finish 
possibly after 


tolerance of 0-0002in and with a superlative surface 


Greater initial tolerances are not acceptable a: 
some wear in operation, it becomes possible for some powder 
to infiltrate between the moving surfac« In such circum 
ubject 


1 to W ! 
th 


stances, the intervening powder i 
virtually a cold-rolling action and leads to a seizure of 
tool elements. All tools are meticulously hand lapped 
polished to ensure a flawless mirror finish 

Even for a part specified with an acceptable wide toleran 
the same fine tolerance is necessarily employed for the tool 
which are dimensioned to the lower limit of the part. Vor 
example, in the case of precision parts having a tolerance of 
0-00lin, the toolmaker will work to 0-0002in, leaving 0-O0O0Rin 
in hand to accommodate abrasive wear in operation and thu 
to extend the useful life of the tool: 

An attractive feature of the process i 
of the powder mix for the production of the compact is fed 
to the press during the pressing sequenc: Chis obviate 
wastage of expensive material and, coupled with the extremely 


that only sufficient 


low proportion of scrap encountered throughout the proc 
contributes to the attainment of low costs relative to other 
production methods. The Daulloys plant 
in excess of 1 million parts totalling 18-20 tons per month 
operates on a scrap return of considerably | than | per 
cent. Damaged compacts are broken down in a hammer 
mill and the powder re-pressed. Faulty sintered parts ar 
irrecoverable and are sold as scrap material for melting 

By reason of the high rates of production possibl. 
labour cost per part is low. The rate will depend 
size and complexity of the compact. Without 
the specific part, only a wide generalization 
but a reasonable average figure may be taken 
8,000 per shift; using a single set of t 


with @ Capacits 





and simple parts may be produced at rates of from 2,500 to 
3,000 per hour. All presses are driven through a variable- 
ratio gear to enable their operating »% to be adjusted, 
The major cost of a sintered part is represented by the 
powdered material, which may be as high as 70 per cent of 
the total. 

The consistent dimensional accuracy of the parts is a 
characteristic feature of the process. All dimensions except 
length, that is, vertical height, are held by the tooling. The 
human element enters into the length as it is determined by 
the press setting. However, it is mmonly held to a 
tolerance of 0-005in and can be held closer if necessary. 
No variation in other dimensions is possible until tool wear 
has occurred, The concentricity of a bore to an outside 
diameter is usually held to a toleran f 0-002in but, with 
added tooling cost, much closer tolerances can be maintained 
if required. The general dimension 60 per cent of the 
output of the. Dualloys plant are held to a tolerance of 
0-0005in, excepting the length, of cour 

In compacting, the specific pressur 
the desired density and also in consideration of the length of 
the part. All pressures relate to the face of the part. For 
bronze-based alloys, the press loading m 15 to 20 ton/in 
and for iron-based alloys from 25 to 40 ' n 


adjusted to produce 


CURRENT ALLOYS FOR STRUCTURAL PARTS 


Elonga- Porosity 
tion 


per cent 


Tensile 
strength 
ton/in 


Alloy 
per cen 


6 
10 
10 


lin bronze 
Pure iron 
lron/graphite 
2 per cent iron/copper 10 
5 per cent iron/copper y 10 
20 per cent iron/copper 24 27 ; 10 
Brass, 60.40 copper/zinc 
alloy 

Copper-impregnated iron 


10 
Nil 





parts can be 


requirement red 
ling the 
merely requiring 


To meet 
impregnated with greases or oil 
“non-freeze”’ oils. ‘This is a simple 
the parts to be immersed for approx itely 20 minutes in 


specific 
so-called 


Liquid ammonia supply for f tmosphere 


Compacting flanged bronze bushes 


a bath of the oil heated to a temperature to reduce its viscosity 
to an appropriate value. Shell Turbo 4 oil, heated to 
76 deg C, is commonly used. Where dry lubrication is 
essential, the parts can be coated, impregnated, or both, 
with molybdenum disulphide. Parts such as pistons or 
closures that need to be rendered pressure-tight are im- 
pregnated with plastics fillers to close the porosity 

The tensile strength and the resistance to shock of com- 
ponents in iron or iron alloys of high density and having a 
porosity of 10 to 15 per cent may be materially increased by 
the method of copper infiltration. During the sintering 
process, the voids are filled with liquid copper, which 
brazes together the powder particles and tranforms the 
component from a porous to a solid mass. Tensile strength 
up to 35 ton/in* is obtainable by this production technique. 

Sintered metals can be tested on a standard Brinell 
machine, preferably using a large diameter ball and a low 
loading. The readings obtained are reproducible and com- 
parative but cannot, owing to the porosity of the material, 
be directly compared with those obtained on wrought 
metals. They cannot, of course, be converted in the 
familiar manner to indicate tensile strength. The usual 
procedure is for customer and manufacturer to accept a 
reading on satisfactory components as standard for the job 
and to take comparative tests during continuance of the run, 
or in subsequent batch production, to check conformity to 
that standard. 


Surface treatments 

A wide variety of surface treatments is available for 
finishing ferrous components. ‘These can be carried out by 
the manufacturer or may be undertaken by the customer. 
Should the customer intend to apply some after-treatment, 
the manufacturer of the parts should be consulted. It is 
normal practice to supply all parts either oil dipped or 
impregnated to prevent rusting during transit or storage, 
and this oil can in some cases lead to difficulties. Where 
desirable, the parts can be supplied free of oil. 

Most iron-based materials are suitable for cyanide harden- 
ing and the usual hardness values can be obtained. The 
treatment is carried out in a standard cyanide bath but a 
modified technique is required. Customers wishing to 
harden the parts in their own plants will be advised by the 
manufacturer regarding the procedure to be followed. The 
wear resistance of cyanide-hardened sintered materials is 
particularly good. For some materials, pack-hardening or 
gas carburizing can be employed with good results. 
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Some of the ferrous materials will exhibit vastly increased 
wear resistance after receiving steam treatment. This con- 
sists of raising the temperature of the components to 560 
deg C while they are enveloped in a steam atmosphere. 
That temperature is maintained for 60 minutes and then 
the parts, still in the steam atmosphere, are allowed to cool 
down. The effect is that each metal particle in the compo- 
nent receives a coating of iron oxide, resulting in increased 
hardness and improved wearing properties. Chemical 
treatments are available to render ferrous components 
highly resistant to rusting. 

Plating can be carried out on ferrous or non-ferrous 
sintered parts, but some minor difficulties are encountered 
due to the porosity of the material. Cadmium is usually 
preferable to other plating metals, but copper, nickel or 
chromium deposition is quite practicable if certain necessary 
Care must be exercised to ensure 


precautions are observed. 
that plating electrolytes, which may become entrapped in 
the pores of the sintered material, are removed by adequate 


washing. If necessary, the washing water can be removed 
by a dewatering fluid. 


Charging ends of two 

sintering furnaces and 

recording temperature- 
control panel 
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hcl 
units for 


catalytk racking 
production of 
7tmo 


furnace reducing 


sphere 


Plastic impregnation or copper infiltration is in some cases 
employed to facilitate subsequent plating. If the 
be bright plated, it is preferable to buff it before plating in 
By plating directly on to 


part is to 


order to close the surface pores 
the unprepared surface, however, an attractive 
is obtained. 


matt finish 


Sinter-brazing 
By reason of unsuitable shape or of exceptional complexity 

a single pressing 

make the 


two ofr 


some components cannot be produced in 
However, it is still possible to 
metal by pressing 


operation. part 
economically in sintered 
compacts and subsequently uniting these by brazing together 
with liquid copper to produce in a single part Che brazing 
is carried out during sintering and a most intimate bond i: 
Even relatively thin sections joined edge-to-ede: 
designed to register 


more 


secured 
cannot be torn apart 
or to engage by means of tongue 
correct relative location 

The porous structure of the sintered part provides an 
ideal basis for the bonding of rubber rhis can be effected 


Compacts ar¢ 


and grooves to ensure 





lron compacts being fed 
into furnace for sintering 
at 1,100 deg C 


directly without the need for plating ing with copper required in grades up to 250-mesh screen while powders as 
Self-oiling bushings are bonded to par ide of a suitable coarse as 40-mesh screen may be demanded for sintered 
synthetic rubber. Similarly, the por tructure gives a metal filters 
positive radial and longitudinal | ntered bushings Powders are supplied to the specification of the manu- 
or facings used as inserts in di gs or in plastics facturer, the A.I.D., or other inspecting authority. The 
mouldings specification includes chemical analysis, sieve grading (for 
particle size), powder flow (for die filling) and tap density 
for settlement under vibration). For a particular compo- 
Metal powders are in plentiful supy {no production nent the customer or the manufacturer, separately or con- 
difficulties arise on the question of a ility. They are jointly, decides on the alloy to be used and the agreed 


Metal supplies 


supplied in sealed metal cans or drun rotection against specification is issued to the shop. The constituents are 
moisture, and in the shop precaution bserved to avoid weighed out separately and then mixed in Apex double-cone, 
exposure in any but dry atmospher f they are allowed end-to-end barrels running at approximately 30 r.p.m. 
to absorb moisture from the atmosp! ey cake and are’ For a 200 |b charge the mixing time is 20 minutes. 
unusable until thoroughly dried out again and re-screened The mix includes graphite, zinc stearate, or stearic acid, 
Iron powders, of course, are suscept rusting to the extent of 0-5 to 1°5 per cent, as a dry lubricant. This 
Iron powder is imported from Sweden for certain special is an essential, as the dry powders exercise an abrasive action 
electrical components, but norma powders—iron, and would rapidly wear out the die and tools in operation. 
copper, tin, lead, brass, zinc and nich ire obtained from Furthermore, the dry lubricant serves to facilitate the ejection 
British suppliers. For the general ru: york powders are of the compact from the die after pressing. Graphite may 
specified to pass a 100-mesh_ ser both finer and also be added to iron powders to increase the combined 
coarser grades are also used, Elects powders may be carbon content of the final sintered material. After 


Components being dis- 

charged after passing 

through sintering furnace 
and cooling tunnel 


Automobile Engineer, Fuly 1956 





removal from the barrel, the mix is then screened to eliminate 
any impurities and random particles in excess of the specified 
mesh. During screening the fine particles pass through 
first and are followed by the coarser particles. The mix, 
therefore, is not of even consistency and to restore uniformity 
it is returned to the barrel 
five minutes 

At the press the powder is poured into a hopper equipped 
with a pivotally mounted delivery shoe that sweeps the face 
of the die. A cam mechnism swings th« 
while upper and lower punches 
fed into the When 
protuberances on the actuation cam “‘tap”’ the 
ensure powder flow to fill the cavity The fill 
height of the powder in the die to the height of compact, 
will depend on the density required but a common ratio is 
2s: 340, 

After filling, the shoe is swung clear of the die and the 
upper and lower punches perform their working strokes to 
exert the The then 
retracts while the lower punch rises to the level of the die 


and re-mixed for a period of 


shoe over the di¢ 
are retracted and powder is 
small 


cavity registered over the dic 


shoe and 


ratio, the 


required pressure upper punch 


face to eject the compact. As the hopper shoe moves in to 
the die to re-commence the cycle, it pushes the compact off 
the die and clear of the upper punch 
a visual inspection by the press operator and stacked on tote 


Compacts are given 


trays for transport to the sintering furnaces 

Sintering 

furnaces used for sintering are of the 
tunnel type with a continuously running 
wire belt conveyor. Each comprises three 
pre-heating, sintering and cooling. The sintering section is 
divided into three zones, each having independent 
control. Normally, all are operated at the same temperature 
but in some instances the central zon 
what higher than that of the entering and leaving zones 
Sintering is carried out under what are virtually laboratory 
conditions and controls and continuous records are 
maintained. Cambridge and Electroflo 
recorders are used. 

The reducing atmosphere used is cracked ammonia, that 
is 25 per cent nitrogen and 75 per cent hydrogen. Its 
production ammonia, a 
battery of catalytic cracking units and, for safety reasons, 
a comprehensive system of controls and warning signals 
The liquefied gas is received in high-pressure bottles holding 
540 lb. Two bottles are set up in a supply station separate 
from the furnace shop and are connected up for immediate 
changeover, one bottle being drawn upon and a full bottle 


The Birlec electric 
nickel-chrome 
sections; for 


heat 


temperature 1s some- 


C ke sec 


controllers and 


necessitates a supply of liquid 


Sizing self-oiling bushes in coining press 


ff 


Recommended ings 


sintered component 
in reserve. As the pressure in the bottle falls with consump 
tion of the gas a visual signal is operated to indicate approach 
full 


signal is 


ing depletion. If the changeover to the bottle is not 
immediately, a 
Actually, ample time is allowed, the visual warning occurring 
level is reached No 
portion of the gas 
the depleted bottle is 


Cone 


effected raucous audible given 


30 minutes before a critical low 
extract the last 


about 
attempt is 
Immediately following the changeover 
removed and bottle 
sufficient for 36 hours operation of two furnaces, having 12in 


made to 


replaced by a full bottle i 
and 8in belt conveyors respectively 

On release from the bottle the liquid is vaporized and piped 
to the cracking units. These are of I.C.I 
four are used for supplying the furnac« 


manufacture 
held in 
This installation also includes an auto 


and one is 
immediate reserve 
matic pressure control unit for starting up or shutting down 
any one of the furnaces The reducing atmosphere i: 
admitted to the furnace at the 
both 
introduced when starting up 
when closing down, the furnace | 
The bottle of nitrogen for this purpose will be seen standing 
vertically at the rear of the heating illustration 
of the delivery 
temperatures are approximately 820 deg C for 
pacts and 1,100 deg C for components of iron based alloy 
‘Total furnace time from loading to delivery 


14 to 2 hours 


heating section and flows in 
Before the gas 1 
shut off 


purged with nitrogen 


directions to escape at each end 


and aiso after gas is 


ection in the 


ends of the furnaces lypical sintering 


bronze com 


will range from 


Sizing and inspection 


Not all components need to be 


sized but where tolerance 


are very close and high strength and particularly smooth 
required, it is the practice to re-pre the 
Wher 


po sible t 


surface finish is 
part in a special set of tools in a coining press 
exceptionally high strength is 
coin and re-sinter the part two or three times. | 


strength if 


required it 18 
ing this 
iron-based alloys can b« 


method the tensile 


raised to approximately 50 ton/in’, but it is relatively costly 
in production and requires additional tooling 
A shop inspector makes spot checks at any 
tion, after 
inspected for size and for quality 
runs 10 per cent of the parts are inspected lo the sp 
requirements of the A.I.D, or other inspectorat 
100 pér cent inspection 1s 
nents. Commonly no finish operations ar¢ 
some instances the parts ar 
sharp corners or edges or are lightly deburred by hand 
The industry 
potentialities becomes more 
entering the field 
process of formation 


tage of produc 


but sintering, or after re-pressing, parts are 
On ordinary production 
cial 
bodies a 
tolerance 
called for but in 


a barrel to remove 


made of clos compo 


tumbled in 


is expanding rapidly as knowledge of it 


widespread New firm 


and an association of fabricators is in 


Considerab! research |} peing 


carried on to improve materials and to investigate current 


problems. The sintering industry may be expected to grow 
make an 


production in the coming year: 


and to increasing contribution to th ountry 





Recent German Publications 


Brief Reviews of Current Technical Books 


Versuch zur Ermittlung der Geeignetsten Brems- 
messverfahren fiir Kraftfahrzeuge und Anhinger 
(Tests in' Aid of the Determination of Most Suitable 
Methods of Retardation Measurements for Motor 
Vehicles and Trailers). Deutsche Kraftfahrtfors- 
chung No. 87. 

In German, by O. Bode, Dr. Ing., and H. Merz, Dipl. Ing. 

Diisseldorf: Vpi-Vertac G.M.B.H. 1955. 114 ~ 8&4. 


52 pp. 

This is the 87th monograph of the series dealing with the results 
of investigations sponsored by the German Ministry of Transport. 
These investigations are mainly carried out at technical univer- 
sities and are published from time to time by the Society of 
Engineers (VDI). The work now under review was originated 
by the Society of Car Manufacturers and sponsored by the 
Ministry of Transport under the headings “Tests for the Evaluation 
of Various Retardation Measuring Methods’ and ‘Tests for the 
Determination of the Most Suitable Method for the Measurement 
of Trailer Retardation’. 

First, the authors deal briefly with the fundamental requirements 
of brakes. Then they follow with 20 pages covering detailed 
considerations of the braking of motor vehicles. In this section, 
the fundamentals of the test procedures and the scope of the tests 
are dealt with, followed by a detailed discussion of the theoretical 
aspects of the retardation curves. Next, test equipment and wiring 
circuits are covered. Particular care was taken to eliminate 
variables liable to cause errors: for example, a special device to keep 
pedal pressure constant was developed and used successfully 
throughout the tests. 

These tests were carried out with two trucks, one of Bussing 
and the other of Opel manufacture. The results are dealt with in 
considerable detail with particular reference to the recording 
instruments and the methods used. Some 20 pages are devoted 
to the tests dealing with lorry and trailer train brakes. A number 
of experiments on different hose were carried out and the results 
are dealt with in detail. The monograph concludes with an 
outline of brake test methods for future use and general conclusions 
as to the most effective pattern of vehicle retardation. Altogether 
this is a most useful and thorough contribution on a subject of 
constantly increasing importance 


Priifung von Bremsreibpaarungen fiir Radialbrem- 
sen (Assessment of Brake Friction Pairs for Radial 
(drum) Brakes). Deutsche Kraftfahrtforschung 
No. 88. 

In German, by Paul Koessler, Dr. Ing 
Dusseldorf: Vp1-Vertac G.M.B.H 

27 pp. 

The author is one of the most distinguished German teachers 
and research workers in the field of vehicle engineering, both road 
and rail. In the course of his career, he has devoted considerable 
attention to the improvement of brakes; this a gives 
the results of his more recent investigations into the performance 
and matching of brake lining materials. ‘The term friction pair, 
used in the heading, refers to the drum and lining 

First, the author discusses the relative merits of the testing of 
complete brake assemblies and of 2in square, sample lining units 
For a number of reasons, which are considered in detail, testing 
small lining units was chosen for the investigation under review, 
and the methods of testing as well as the rig and auxiliary equip- 
ment are dealt with in an exemplary manner. Next, the important 
subjects of the choice of test parameters in terms of velocity, 
pressure and temperature, the conditions maintained for running- 
in, and the water absorption and lining shear tests, are dealt with 
in a clear and lucid manner. The possible effects of drum 
material on the test results are covered; the author gives his 
reasons for using perlitic cast iron drums through the work. 

After dealing with the reproducibility and repeatability of the 
test results, the author then describes the two fundamental tests, 
one representing braking to standstill, and the other braking down 
long inclines. Having thus dealt with the methods for obtaining 
the data, he considers the possibility of classifying lining materials 
on a basis of the coefficient of friction, mean wear, maximum wear 
and the scatter of the coefficient of friction data obtained during 
tests. These considerations are dealt with in great detail, sup- 
ported by numerous graphs and tables obtained as a result of 
testing some twelve lining materials. Considering the importance 
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of the subject and the obvious desirability of scientific testing to 
obtain a rational classification of brake lining materials, Prof 
Koessler’s monograph should be studied with care because it 
contains much valuable information, and with respect because of 
the masterly exposition of a many-sided investigation into a 
difficult subject, presented with great clarity. 


Bremsmessgerate fiir Kraftfahrzeuge und Anhinger. 
(Retardation Measu Equipment for Motor 
Vehicles and Trailers). Deutsche Kraftfahrtfors- 
chung, No. 89. 

In German, by O. Bode, Dr. Ing., and H. Merz, Dipl. Ing. 

Disseldorf: Vp1-Vertac G.M.B.H. 1955. 114 84. 


22 pp. 

Experience gained during the work dealt with in an earlier 
monograph, No 87, demonstrated the need for tests to determine 
the accuracy of instruments used when assessing the performance 
of vehicle brakes. This is important not only to research workers, 
vehicle and brake manufacturers, but also to official bodies 
responsible for testing brakes. Equipment such as brake pedal 
force limiters, decelerometers, and dynamometer drawbars needs 
to be checked when ascertaining brake effectiveness. This 
monograph, No 89, deals with tests carried out to determine the 
accuracy of equipment available in Western Germany. 

After briefly discussing brake testing and the general require- 
ments for decelerometers, the authors describe pedal pressure 
indicating and limiting devices manufactured by own Milner 
and Askania, as well as an effective apparatus that they developed 
as a result of their investigations Next, the mechanics of a 
damped single degree of freedom system is dealt with in con- 
siderable detail; this is a most welcome feature It is followed 
by a description of five indicating and four recording accelero- 
meters The results of comparative tests carried out on three 
indicating and three recording accelerometers used to deterrnine 
the retardation of a 3-5 tonne Daimler-Benz lorry are considered 
in a clear, unambiguous manner, and definite conclusions are 
drawn as to the suitability of the instruments. It is, however, a 
matter of regret that the authors have not considered such a simple 
and widely used unit as the Cambridge accelerometer which is 
indeed worthy of their attention. The monograph concludes 
with a brief description of a recording drawbar developed by the 
authors and of a switchbox used for the tests. This publication 
is an interesting and useful contribution to the literature on 
vehicle test instrumentation, but it would be improved by the 
inclusion of drawings of the authors’ accelerometer and drawbar, 
instead of, or in addition to, the schematic drawing and half-tone 
illustrations used 


Verfahren zur Messung der Dynamischen Radlast 
beim Kraftwagen (Method for the Measurement 
of Dynamic Wheel Load of Motor Cars) 


In German, by Franz Josef von Bomhard. 
Munich: R. OLDENBURG VERLAG, Germany. 

8t. 69 pp Price D.M. 21. 

Knowledge of dynamic wheel loads, or the dynamic load aug- 
ment, is most desirable, since it provides an indication of the 
road holding ability of the vehicle as affected by the suspension 
and road conditions. The investigations dealt with in this work 
were carried out at the Technical High School at Munich, between 
1950 and 1954, with a view to the development of a suitable test 
procedure for ascertaining the dynamic loads encountered in ser- 
vice. The author developed instruments, based on an idea by 
Professor Endres, to record the transverse deflection of the tyre 
in the vicinity of the point of contact with the road. Once the 
tyre has been calibrated both statically and dynamically, these 
records can be interpreted in terms of actual loads. The book 
describes in some detail the equipment as well as the methods of 
calibration, and then considers the complex subject of the use of 
a tyre as a load measuring device. Next, the test vehicle and its 
suspension components, together with their characteristics, are 
dealt with. In the second part of the work, the results of numerous 
tests are considered in detail. The interpretation of the records 
should be of interest to vehicle designers, particularly since it 
touches on the effect of tyre and spring stiffness, axle weights, 
vibration damper characteristics, and the riding and road-holding 
qualities of vehicles 
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VENTILATED 
DISC BRAKES 


Some of the Design Problems Involved 


Korrman, Dipl. Ing., M.1. Loco. E. 


‘Tue first large-scale application of disc brakes was in 1924 
on trailers of what was then the Berlin Street Railway Co. 
Axle-mounted self-ventilated discs and toggle-actuated pads 
were used. This basic design has since been employed on 
considerable numbers of tramcars, railway carriages and 
railcars. In Britain the development originated mainly in 
aircraft applications, where solid, unventilated discs were 
used. Both are logical solutions of the problems of their 
respective spheres of application: aircraft, once stopped, 
usually remain stationary for an appreciable time, so a disc 
with adequate thermal capacity is an important requirement; 
on the other hand, motor vehicle brakes can benefit from the 
air circulation obtainable by ventilating the discs. 

Fundamentally, the disc brake is an engine operating on 
an inverted cycle, with complete irreversibility. Its function 
is to absorb the kinetic energy of the vehicle and to dissipate 
this as heat, without reaching too high a temperature. In 
fact, the temperature limits determine the main design para- 
meters. At high rates of conversion, heat must be removed 
from the operating surfaces very rapidly; in this respect, the 
limited areas and low coefficients of radiation and convection 
offer little scope for improvement, Virtually, all heat must 
be transmitted into the disc by conduction at a rate sufficiently 
close to that of heat generation to prevent the development of 
unduly high surface temperatures. Final dissipation to 
atmosphere is by radiation and convection. 

If the brakes are used to maintain a constant speed 
downhill, the heat generated during prolonged periods of 
application can easily exceed the storage capacity of the disc, 
which then becomes part of the path along which heat flows 
continuously and at a steady rate from the operating surface 
to the dissipating areas. In this case, the rate of heat 
generation is limited by the dissipating capacity of the disc, 
since equilibrium is reached when heat leaves as fast as it 
enters; the determining factor is the maximum surface 
temperature or, more correctly, the surface-to-air tempera- 
ture differential. When the brakes are applied to stop the 
vehicle, the mean surface temperatures are determined by 
the conduction capacity rather than radiation and convection. 
But in either case, the provision of additional ventilation is 
of considerable assistance, since it reduces the disc tempera- 
ture between applications, and thus it makes the brake more 
effective in terms of size, lower thermal stresses, reduced 
lining wear, due to lower temperatures and less tendency to 
the formation of dust as a product of pad wear. 

To assess the advantages of ventilation, the thermal condi- 
tions of an arbitrary disc brake are dealt with in the following 
analysis comparing a solid and a ventilated disc on the basis 
of certain simplifying assumptions. The outside and inside 
diameters of each disc are l6in and 8in respectively; the 
solid disc is 0-75in thick, while the ventilated unit consists 
of two 0-375in thick discs with a 1-25in wide gap between 
them. In both applications, the effective wheel diameter 
is assumed to be 3-2ft, so 523 revolutions correspond to a 
distance of 1 mile. 
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Heat transfer 


The heat transfer from the disc surface to the surrounding 
air is governed by Nusselt’s fundamental equation 
Nu C Re* Pr” 
where Nu hL/k Nusselt number 
Re LV y/ u Reynolds number 
Pr Ch/k Prandtl number 
L Length of flow path, ft 
V Air velocity, ft/hr 
h Heat transfer coefficient,B 
k Thermal conductivity, 
F/ft 
Specific heat at constant pressure, B.Th.U/Ib 
deg F 
Absolute viscosity, lb/hr — ft 
Density, lb/ft’ 


Ch. U/hr-ft 
B.Th.U/hr-ft* 


deg F 
deg 


Experiments with air, as a cooling medium, flowing 
parallel to smooth plain surfaces indicate that the heat 
transfer coefficient from the following 
equation', which is valid for flow in the turbulent range, 
Re > 2350: 

Nu 

The value of Pr for air 
raised to the 0:4 power, is sufficiently close to unity to justify 
omission from Nusselt’s equation, for application 
Thus: 


(* Vv ) 
h 0:55 
LAs 


where, for the case dealt with here, k 0-014 B.Th.U/hs 
ft*~deg F/ft, L = 5/12 — 0-416 ft, » 00-0734 Ib/ft® and 
0-045 lb/hr-ft, all for air at an ambient temperature of 80 
deg F, while L is the that is, 
4/12 = 0-33 fe 

Since the values relating to the air remain more or less 
constant, h is proportional to the 0°75 power of the air 
velocity past the disc. At the mean dis 
where dm Y(D* + d*)/2 
the circumferential velocity of the disc superimposed on the 
velocity of the surrounding air relative to the vehicle. Since 
the brake discs are to some extent screened by the bodywork 
and suspension, the air velocity will scarcely exceed about 
0:3 of the forward velocity of the vehicle. If the wheels are 
rotating at 100 r.p.m., the vehicle speed is 16-8 ft/sec, and 
the air velocity past the disc is about 5 ft/sec, or 18,000 ft/hr 
The disc speed at the mean diameter is 19,850 ft/hr, so 
V 37,850 ft/hr. With these values 

LV» 


fA 
0:333 


can be derived 


0-055 Re® Pr°:* 
is in the order of 0-74 which, when 


this 


B.Th.U/hr-ft*-deg F 


radial dimension of the disc, 


diameter, that is, 


12°65in, the air velocity is 


Re 


37,850 0-0734 
0-045 
20,500 
1,700 
Consequently 
0-014 
()333 
3-92 B.Th.U/hr-fe 
Since, according to Newton's Law, the of heat 
dissipated is proportional to the temperature differenc: 
between the hot and the cold media, the amount of heat Q 
dissipated by the total disc area of 2:1 ft 
difference of 4 100 deg F will be 
Q = 392 x 21 * 100 
823 B.Th.U/hr 
The value of Q for other spe« 
similar manner, or by plotting, as 
straight line, at an angle given by tan « 
paper through the originally determined value of Q, Fig. | 


and Re® 
where p KZ 
h 0-055 1,700 


deg I 


amount 


at a temperature 


ds can be determined in a 
a function of r.p.m., a 
0-75, on log log 





The ventilated disc resembles a { hrouded impellor radn/sec. It is also assumed that, since a diffuser is not 
incorporating a number of radial vane In the air passages, used, the kinetic energy of the air leaving the disc will be 
the heat transfer conditions are similar hose encountered lost. As a first approximation, the number of radial vanes 
with hot gases flowing through tub: allowance for the needed on an impellor is given by 
effect of the diameter/length ratio, d/! ist be made. An Z 4n 
equation due to Hausen’, which i for the turbulent d 
flow range, can be applied D 

Nu 0-024 [1 (d/L)*/"| R rc so if d/D 8/16 0-5, z 251. On this disc, there are 

In this instance, also Pr®** can be lered as equal to twenty-five 0-375in thick, vanes, the cross sectional dimen- 
unity. Since the intervane passag ire rectangular in sions of the passages at the inlet being 1-25in 0-66in, and 
cross section, the value of diameter d t be replaced by at the mean disc diameter 1-25in 1:385in. Thus, the 
that of the hydraulic diameter d», which is given as four hydraulic diameter, as already calculated, is 0-103 ft. The 
times the area of the cross section A divided by the wetted velocity V through the inlet passage at r, is: 
perimeter. At the mean diameter Ww 

4A ¥v mre 

S Ww 

M125 x 121) 25 « 1:25 » 0-66 

2(1°25 1-21) Ww 

1-23in 20-65 

0-103 ft Ww 


Air flow 0:1434 
To determine the value of Re, it ary to know the 7W ft/sec 

air velocity through the passages bety the vanes, that is, aa 

the volume of air circulated through the rotating disc. The  % D* d*) 4 ¥ 7°W* 

pressure produced by centrifugal for he disc impellor is: ar jog 7 p.m., the rotational velocity is 10°48 radn/sec and 

4h h, h, 109-8. Consequently: 
109-8 (1-333* — 0-666") = 49W?* 
4 

and W 0-865 ft*/sec. The peripheral velocity at the 
impellor entrance is 6-02 ft/sec, while that at the mean 





dp 


2p' u,’ u,*) 
where u is the peripheral velocity of t lisc, the suffixes | diameter is 3:29 ft/sec, where Re 6,375 and Re*:’** 935. 
and 2 referring to the inner and outer lii, respectively; 80, Since d/L 0-1033/0-333 0-309 and (d/L 0-392, 
generally Nu 0-024 (1 0392) 935 l 

u* 31-2 

a 22 and consequently the heat transfer coefficient is 

or in terms of pressure, ignoring fri 5 h Nu k/L 

brag? 5 , , 0014 


7 Ps “ * 0-333 
V'y 1-31 B.Th.U/hr-ft*-deg F 
For an effective internal area of 3-315 ft* and a temperature 
difference of 100 deg F, the heat transfer is 434 B.Th.U/hr 
This value has to be added to that for the outer surface of the 
disc, Fig. 1. It should be noted that in this case the curve 
Heat dissipation of a 700 mm d ventilated disc rotating slopes at an angle determined by tan 0-786 relative to 
ot 594 1.p.n the curve of heat dissipation of the solid disc. Thus, the 
= heat dissipating capacity of a ventilated disc is some 50 per 
a oe cent greater than that of a solid disc. In practice, the differ- 
£047 ' ence will be even higher, since up to about one quarter of 
Ae 


) 
2g 
where 4p is the pressure rise and ungular velocity in 


} the effective heat dissipating area of the outer surfaces is 
Pt covered by the brake pads. 

r While the discs can function at temperatures of up to 850 
deg F without undue difficulty, the limits of maximum opera- 
ting temperature that can be faced during continuous brake 
application downhill are set by the brake lining. Tempera- 
tures of up to 650 deg F are well within the scope of modern 
linings. Pressures in the order 60 lb/in* are commonly 
T employed, but the brake performance should be judged by 
its ability to do work. This can be evaluated in terms of 
mv* 

2A 

where P, is the specific brake work relative to the maximum 
kinetic energy dealt with in lb-ft/in*, A the total effective 
lining area in in*, m the vehicle mass in Ib—sec*/ft and v the 
speed of the vehicle in ft/sec. For standard drum brakes‘ 
of lorries designed to carry loads of up to 2 ton, Pe 2,300 
to 4,000 Ib-ft/in*; for lorries of up to 5 ton, this value amounts 
to 2,000 to 3,900 Ib-ft/in*, and for lorries in excess of 5 ton, 
P. 1,700 to 4,300 Ib-ft/in’. Although the minimum 
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value of 2,300 Ib-ft/in* is common, values of not less than 
3,000 Ib-ft/in* should generally be aimed at. 

Unfortunately, published data on heat dissipating pro- 
perties of disc brakes are practically non-existant. An 
exception is data for the ventilated discs as used by the 
German railways. The discs are 700 mm diameter, and 
the wheels are 900 mm diameter. Results obtained from 
rig tests, in which the brakes were applied with the wheels 
running at a steady speed of 60 km/hr, are plotted in Fig. 2 
In these tests, the brakes were applied for 20 minutes to 
ensure a constant power absorption indicated by each curve 
The results are given in terms of disc surface temperature 
plotted against disc weight multiplied by the effective heat 
dissipating area. At 60 km/hr, the wheels revolve at 354 
r.p.m. which, in terms of the 16in (406 mm) disc, corres 
ponds to 610 r.pm. The amount of heat dissipated at 
this speed is 4,900 B.Th.U/hr-100 deg F T.D., Fig. | 
With a disc weight of 46:2 Ib and a total effective cooling 
area of 5-4 ft’, the cooling factor is 0°25 10° lb-ft By 
extrapolating the 20 h.p. curve of Fig. 2, it can be seen that 
to dissipate this energy, the disc temperature would have to 
be 1,300 deg F. Conversely, 20 » 42:4 = 60/4,900 10°35 

100 1,035 deg F. The discrepancy between this 

value and that indicated by Fig. 2 is due to the fact that the 
blanking effect of the brake lining was not taken into con- 
sideration when determining the theoretical value. How 
ever, the agreement is satisfactory 


Point of pad force application 


Particular attention must be paid to ensure that the wear 
of the brake pads is even. Frequently, the mean radius at 
which the brake force is applied at the pads is determined 
from: 

l 
rm ~(R + £;) 


Sometimes this point is made to coincide with the effective 
centre of area of the annulus representing the brake shoes 
a practice commonly adopted with clutches. In this case 
2 R* r," 
3 3 R* r,’ 

Where s is the radius of the centre of area of the disc. How 
ever, both methods of determining the point at which the 
force should be applied are incorrect and do not give mini- 
mum wear conditions. 

To obtain even wear of the pads, it is 

p Vv constant Cc, 
where p is the specific pressure of the pad and v the disc 
velocity at any one point. Since the velocity is proportional 
to the radius r: 

V = C, r 
or, vir constant 
so that: 

Pp r constant 

Of, p= c/r 

Since not only the total force and the specific pressure P and 


necessary that 


Fig. 3. Load distribution over brake pad 
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3 4050600 801 
Disc speed 
Fig / Heat dissipation choracter ) /4in diameter disé 
p respectively, but also the resultant moments relating to any 


axis must be in equilibrium, the following two equations 
apply 


P , Par drs 


ards 


From these equations, the value of the distance, a, of the 


point of application from the axis of rotation is determined 
) 


SIN 4/4 R , 


z 


A hyperbola, shown as the right-hand section of Fig. 3 


represents the requirement p t constant The man 


ner in which the pressure increases as the radius decreases 
is shown theoretically by the hyperbola, but in pactice this 
distribution is not realised since Hooke’s law applies, and the 
pressure distribution must increas and it can be 
assumed that the brake application starts at the centre of 
area of the pad, which is at a distance s from the axis of 
listributed over the 


linearly 


rotation. The pressure will be evenly 


entire pad area but, because of different values of rotational 
velocity of the disc past different parts of the pads, the rat 


To ensure even wear, the distance a must 


of wear will vary 
be smaller than : 


Disc losses 
A criticism sometimes made brakes 


are high and 


again ventilated disk 
by their us 
These 


with 


is that the power losses caused 


adversely affect vehicle performances losses com 


prise friction losses, also solid discs, and 


Stodola* for a 


encountered 


air flow circulation losses According to 





disc rotating in the air, the losses are giv 


0-07 
N D?* u,*y h. 
io” Sr? 


where D is the disc the disc diameter in ft 


velocity in ft/sec and y the air densit 
1-333 ft and the disc rotates at 350 ry 
a vehicle speed of 40 m.p.h., in air 
000019 h.p. 
The flow losses are determined fron 
N. v, Ap 
C, 

where V, is the air volume in ft*/min 
in inches water gauge and C, a constar 
air at 80 deg F. The value of pressur 


the friction and entry losses in the di 


velocity pressure lost at the dis 
given by 
L, ) 

ry 


d, 2 


Ap, f 


2 


where f is the pipe friction factor. B 
f 0-06. The hydraulic diameter at 
the relevant air velocity is V, 0865 


1, the peripheral 

lb/ft*. If D 

orresponding to 
80 deg F, Ny 


p the pressure rise 

it, which is 6,550 for 
rise is dependent on 
passages, and the 
he former is 


ise of entry losses, 


entry is d) 0-006 ft, 


) (144/25) 


0-825 21-2 ft/sec, L = 0-333 ft, and p 0-00227 Ib-ft-*- 
sec*. Therefore, 4p, = 0-17 lb/ft*, or 0-885in water gauge. 
The velocity pressure lost at the disc outlet will be 0-016in 
water gauge, since at the periphery, the air velocity is reduced 
to 8°55 ft/sec. Thus, the required power will be: 
Nr == 0-865 x 35 x 60x _! 
6,500 
1028 h.p. 
The totel loss per disc is 0-03 h.p. at 40 m.p.h., or about 
0-12 h.p. for the vehicle. 
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ALUMINIUM CASTING ALLOYS 


1 Valuable Data Sheet for Designers and Founders 


The selection of a casting alloy is n 
looking through a table of mechanical! 
order to choose the material which 
desired service requirements, Alloy 


inseparable factors in both the producti 


a casting, and some thought should bx 


required before the detailed dimensior 


casting age decided. At this stag 
characteristics are a8 important as th 
required in the finished casting, and 
frequently dependent on the former 
The designer must decide whether th 
as a sand casting or a gravity or pr 
decision, which must usually be ba 
required but may be influenced by th 
accuracy of castings made in metal 
reduce the number of alloys from w! 
made. It will also enable the casting | 
can be most efficiently produced | 
process. Once the type of mould to [ 
other casting characteristics such as f 
to hot-tearing must be examined in rt 
complexity of the casting—a factor w! 
had some bearing on the choice of 


possible that incompatability between | 


teristics and some other essential proy 
casting may prevent a satisfactory che 
so it may well be a simple matter at th 
casting design to overcome the defi 
characteristics of the preferred alloy 

By the method outlined, the designe: 
number of alloys from which to cl! 
mechanical or other property requis 


application, He will avoid the embar: 


that an alloy he has selected solely on th 
other characteristic will not make th 


280 


imply a matter of 
ther properties in 
ars to have the 
asting design are 
and behaviour of 
n to type of alloy 
ind shape of the 
foundry or casting 
perties which are 
fact the latter are 


i: 


isting is to be made 
liecasting. This 

m the numbers 
greater dimensional 
lds, will at once 
election can be 

be shaped so that it 
selected casting 
ised is established, 
and resistance 

tion to the relative 
may already have 
ting method, It is 
casting charac- 
required in the 

f alloys; if this is 
tage to modify the 
in the casting 


irrive at a small 
one having the 
for the particular 
ment of finding 
of its strength or 


sting he has designed. 


For highly stressed castings it is usually necessary to use 
a heat-treatable alloy. Full heat-treatment involves the rapid 
quenching of castings from the high temperature solution 
treatment. The designer must recognise that this process 
imposes limitations on the size and complexity of castings 
and that some precautionary measures, such as the use of 
cast tie bars, may be necessary to minimise distortion of 
large or intricate castings. Alternatively, for some castings 
the use of a less strong alloy not requiring full heat-tretament 
may be preferred, the deficiency in strength being overcome 
by increased scantlings in the casting. 

To assist both users and founders of aluminium alloy 
castings, Alar Limited, 3 Albemarle Street, London, W.1, 
have issued a general data sheet, Guide to the Selection of 
Aluminium Casting Alloys, which is available to readers with- 
out charge. This publication is a modified edition of the 
original data sheet which was published in 1949. A second 
version has been made necessary by the revision of B.S.1490, 
“Aluminium and Aluminium Alloy Ingots and Castings’’, 
as the new Standard now includes alloys which were not in 
B.S.1490 : 1949, and omits others which are no longer used. 
The original guide was concerned with only ten alloys, but 
the present version takes into account all the alloys contained 
in B.S.1490 other than those referred to in the data sheet, 
“Aluminium Alloys for Cast Pistons’’. 

The guide is arranged to facilitate the selection of alloys 
according to: Design of Casting; Casting Characteristics; 
Mechanical, Physical and Other Properties of the Alloys. 
The outstanding alloys for each requirement are named 
under the appropriate heading. It is not expected that this 
short publication can do more than assist the user to select 
an alloy on a simple basis More detailed information will 
be found in ALAR individual data sheets and other publica- 
tions. The designer, if in doubt, is most strongly advised to 
consult his founder or the ALAR Advisory Service at the 
earliest possible stage. 
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Continental 


A Review of Some of the I 


r 

Pus majority of sports cars produced by the Continental 
coachbuilders are of fairly conventional form, but a few 
inanufacturers, notably among the Italians, direct their 
efforts towards the production of ultra-modern designs 
Their aim invariably is at giving the impression of extreme 
high speed potential. This effect is obtained by the adoption 
of lines that are typical of very high speed aircraft and rocket 
projectiles. Good examples of this trend are the Bertone 
B.A.T. on the 1900 Alfa Romeo chassis, and the front end 
styling of the Abarth Fiat 750 with a Bertone body. Another, 
but less extreme, example is the rear end styling of the 
Boano Ferarri. 

With regard to the front end styling of the more con- 
ventional saloons and coupés, there is a marked trend towards 
the adoption of the full width type radiator grille, of American 
origin, as in the Pinin Farina Florida. Other vehicles that 
incorporate a modified form of this arrangement include the 
Pinin Farina Jaguar and the Dodge by Ghia of Turin, and 
this trend is noticeable even in the Facel Vega. In each of 
these last three examples, a form of conventional radiator 
grille is retained at the centre but the elongation is effected 
by the incorporation of additional grilles on each side. 

The styling of body sides has changed but little over the 
last few years. The main trend has been towards consolida- 
tion, since the fundamental principles involved in attempting 
to give a long, low-slung apprearance are by now well 
known, and most coachbuilders seem to agree as to the 
methods that should be adopted. The latest tendency to 
this end is to elongate the lamp housings in the wings at the 
front and rear of the vehicle. In general, use is made of 
horizontal, chromium plated strips and broader horizontal 
bands of colour to give this effect. 

Judicious use of these features, by accentuating 
horizontal lines of the lower portion of the body, often 
offsets any tendency towards a top-heavy appearance. On 
the other hand, in designs that incorporate the lighter types 
of roof and pillar structure, it is in some instances undesirable 
to use either chromium plated strips or wide bands of colour 
below the waist, because this type of treatment would be too 
drastic. Instead, some manufacturers incorporate a hori- 
zontal line pressed in the body panel, to give a dihedral 
shape to the body sides. This device has been adopted in 
the Pinin Farina Florida, which is noteworthy for the faci, 


the 


Automobile Engineer, Fuly 1956 


Coachwork 


test Trends and Designs 


that the long sleek appearance has been obtained without 
the employment of chromium plate or other fussy decoration 

Ideas concerning rear end treatments vary considerably 
Among the more unusual are the Abarth Bertone Fiat 
and the Boano Ferarri. The Bertone design undoubtedly 
makes the panel jointing arrangement the 
Boano Ferarri styling there appears to be little merit, from 
the practical point of view. A feature that 
both these designs is that the horizontal line of the 
edge of the panelling is accentuated and swept up on each 
rhis type of 


750 


easy, but in 
is common to 
lower 
side to form, in effect, a cradle for the boot 
feature is becoming increasingly popular; it has also been 
adopted for the rear end of the Pinin Farina Florida and some 
of the coachbuilt bodies on the Fiat 600 chassis 

With regard to rear-engined vehicles, in general, an in 
creasing number of coachbuilders are incorporating a form 
of grille in the rear skirt panel, instead of louvres on the lid 
Aesthetically, this is, of 
louvres of any type 


for the passage of cooling air 
course, obviously a better arrangement 
on the lid tend to give a top-heavy appearance, although a 
grille incorporating light vertical bars is not unacceptab! 
Horizontal transverse lines of any the bonnet lid 
tend to clash with the surrounding features of almost all 
skirt 


sort on 


rear end styles, but they do not look out of place in the 
panel, provided they are suitably proportioned 


Abarth 


Abarth of Turin modifies the Fiat 600 chassis for coach 
builders wishing to make a sports version of this car Phe 
changes include a modified cylinder block crankcas 
and a new crankshaft, which give the engine a bore and stroke 
of 61 mm and 64 mm respectively, instead of 60 mm 
56 mm of the standard engine. Thus, the 
a swept volume of 747 cm*. Other changes include a new 
crankshaft, piston head, 
valves, exhaust system, and air intake filter and silencer A 
Weber 32DRNP2 carburettor is fitted 
is larger because of the extra heat that has 

In the transmission, a stronger clutch is 
new final drive crown wheel and pinion 
either 8 : 39 and 9 
is also included in the kit of part: 


and 


and 
modified unit has 
assemblies, a modified cylinder 
The radiator core 
to be dissipated 
employed and a 
giving a 
A different pee dometer 
With these 


rath of 
39, is supplied 
modification 


The Pinin Farina Florida is noteworthy 


for the absence of fussy chromium 
plated decoration on the body sides 
and for the arrangement of its wheel 
arches to allow free flow of air round 


the front and rear brake drums 





the engine output is said to be 47 
compared with 21°2 b.h.p. at 4,600 1 r the 
engine, However, on the Viotti m itput 18 limited 
to 40.5 b.h.p. at 5,500 r.p.m 
Among the coachbuilt models ba 
with a Bertone sports car body of ultr lern style. The 
fr ige of the car 


000 Fr.p.m. a 


standard 


Nassis 18 one 


bonnet slopes down to the extren 
This gives a longitudinal section, th f which is not 
unlike that of the leading edge of an air ng. The front 
higher between 
Immediately inboard of eac! 


wings are appreciably than nelling 


them lamp, mounted 


on a flap pivoted about a horizonta rse axis through 


The rear end treatment of the Abarth 
Bertone sports coupe sim direc t con 
trast with the fine streamlined ar 


rangement of the front end 


its centre. When the lamps are not flap is turned 


through 180 deg to stow the bonnet, and 
vith that of the 


screen p and has an 


lamp 
the upper surface of the flaps is th 
surrounding panels. The 
exceptionally small radius of cur 
There are 
of the car is of streamlined form and irved rear light 
in it, Fin type rear wings are emp! 

At the extreme rear end, the stream ipe i 
as shown in the accompanying illustra \ vertical panel 
insert in the truncated portion ck rear end of the 
The twin exhaust pipes proj igh an aperturt 
in the panel, and there are two lars ntal air intake 
In addition, 


a low wind 


il rive 


resistance only two i and the reat 


truncated, 


body 


louvres, one on each side of the num! 
all the rear lamps are mounted or panel Ihe joint 
between the surrounding body pan i the lower edge 
a chromium 


a bumper. A 


and sides of the vertical panel i 
plated section, which apparantly 
disadavantage of this arrangement at the 
rear lamps so 
It is 


iduced in the air 


projecting 
trailing edges on each side tend to 
that they cannot be seen from th« 
also possible that reverse eddies might 
flow behind the flat panel: this would 
mud on to it and into the air intak 

The overall length of the vehicl in and its width 
is 4 ft 7in; its weight is 1,235 lt res are 5.20—12 
and the final drive ratio of 9; 39 adopted. This 
vehicle is claimed to have a max peed in excess of 
160 k.p.h, (100 m.p.h 

The specification of the Zagat 
chassis is much the same as the B but its overall 


vehic le 


throw dust and 


version of this 


length 11 ft 64in and width 4 ft 6}in. It 
In this vehicle considerable attention has 


limensions are 
weighs 1,166 Ib 
been paid to detail, with a view to reducing weight to a 


minimum. The seats are of light construction. They have 


tubular frames, and the squabs, instead of being solid, have 
padded horizontal strips stretched between their vertical 


ide frame tubes 

There is nothing unconventional in the Viotti version of 
the Abarth Fiat, except that despite the fact that the engine 
is at the rear, there is a small grille, 6in 6in, at the front 
end of the bonnet. This grille is shaped like a shield. 
The overall length of the vehicle is 11 ft 7in and its width 


On the Abarth Bertone vehicle based on the Fiat 600 
chassis, the headlamps are mounted under pivoted 


panels, so that they can be retracted when not in use 


is 4 ft Bin; it weighs 1,287 lb. A more modest maximum 
speed, of 84 m.p.h., is claimed for this vehicle, which has the 
8: 39 axle ratio 


Pinin Farina 

Probably one of the reasons for the outstanding success 
of Pinin Farina as a coachbuilder is that he treats each chassis 
as a separate problem and his approach to the body styling 
is, in each case, original and free from preconceived ideas 
A study of his recently introduced models shows that each 
design is based on individual fundamental principles, 
dictated by considerations relating to both the type of chassis 
employed and the requirements of a particular market in 
which it is to be sold. 

One of the most elegant of his designs is the Florida four- 
seater, four-door, pillarless hard top saloon on the Lancia 
Aurelia chassis. At the front end, a full width radiator grille 
opening, of the type currently popular in America, has been 
The grille is set back a few inches and the 
headlamps are mounted on each side immediately inside 
the opening. ‘Two additional lamps, for use in fast driving, 
are housed in the top of the leading edges of the wings 
Instead of being hooded, as is current American practice, 
these lamps are set back and their chromium plated bezels 
resemble inverted hoods, that is, they act as filler pieces 
between the lower portion of the lamps and the wing panels 
them. There does not appear to be any practical 
merit in this arrangement, rather is it a device to give balance 
to the front end styling in general. Without it, the front 
end would have the appearance of falling forward because 
of the low line of the bonnet. Flashing indicator lights are 
fitted in the wings below the lamps; they are at the same 
level as the centres of the main headlamps in the grille 
opening. An air intake is fitted near the front of the bonnet 
lid. The bumper is of simple design, and there is a marked 
similarity between the section and shape of the bumper and 


incorporated 


below 
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the door handles; in other words, the same attention has 
been given to the styling of details as to the overall aspect 
of the vehicle 

Because of its simplicity, the treatment of the body sides 
There is no chromium plated decora- 
tion below the waist. Instead, a horizontal line is pressed 
in the panel to give a dihedral shape. This line is at the 
level of the top of the front wheel arch opening, and it extends 
to the extreme rear end of the The wheel arch 
opening at the rear is an inch or so below the line. As can 
seen from the illustration, both the wheel arches 
flared back. This three purposes. It 
impression of the flared wings used on some fast sports cars 
produced in the years between the wars, breaks up the 
and it allows a free 
circulation of air round the brake drums. This of 
feature, because of its practical advantages, is likely to become 
increasingly popular. In fact, it has already been incorpora- 
ted on some of the American cars 

The sills are fairly deep and help to suggest weight, so far 
as the appearance of the lower part of the body is concerned 
A slender chromium plated strip is used round the wrap- 
round screen frame; at the waist, it is extended to the extrem« 
rear of the vehicle to separate the black colour of the roof 
from the metallic grey of the remainder of the body. A 
similar chromium plated strip is fitted to the cant rail and is 


merits careful study 


vehicle 


be are 
an 


serves gives 


plain appearance of the body sides, 


type 


Pinin Farina’s 


designs are outstanding so far as sty'ing of the interiors 


swept down behind the rear quarter light to join that at th 
roof rail. This body general is well 
suited to the light hard top type of design of the car 

At the rear, the bumper is of similar section to that at the 
front, but its ends are turned up instead of swept round the 
They terminate at the of the horizontal lin 
pressed in the side panels, and the rear lamps are mounted 
immediately them. Thes of the 
bumper and the rear lamp housing haped in 
such a way as to form the trailing edge 
quarter panels, and the general appearanc« 


side treatment in 


sides level 


above turned up ends 


together are 
8 of the rear wings, or 
of the 


carried 


whok 
Ph 
to 


assembly is of a cradle in which the boot i 
trailing edge of the canopy overhangs the rear 
giass from falling dust or 
the sides of this hood 


tO give 


window 
form a hood to screen the rain 
On top of the rear quarters, 
tended back to the top of the rear lamp 
of fins. There is a wireless aerial on each sick 
wipers are fitted to the curved rear window 
Interior styling does not always re 
merits, but Pinin Farina is not only proficient in this art 
generally combines with it sound practical features A 


are ¢x 
a Suggestion 
tw 


and in 


eive the attention it 
but 
an 
be seen from the accompanying illustration, horizontal line 


are accentuated by the lines of the dash facia and the waist 


The elongated escutcheon, on which the 
handle 


\ feature 


rails on each side 
mounted, 1 
that i 


window actuating handle and door are 


also in conformity with this schem« often 


is concerned 


In the Florida, the doors are styled to give a pleasing effect when viewed individually 


in the open position, as well as to blend with the interior layout 


A hand rail bridges 


the tops of the door shut pillars, which extend only up to the waist 
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hould present a 
with the 


closed, but 


overlooked is that the door trim 


pleasing appearance not only tion 
remainder of the interior when the d are 
also as viewed separately when they n 

In this design, the waist rail is | i by a horizontal 
band along the lower edge of th: ind the armrests, 
against their backgrounds of vertical pleats in the trim 
panels, give a well ordered appearan An ashtray and 
glove box are fitted in the top of eac! irmrest. On the 
front doors, a transparent panel co" trim adjacent to 
the leading edge. This is to preven trim from being 
marked or damaged by passenger iping their shoes 
against it as they enter or leave th 





An interesting detail is the arrang nt of the centr 
pillar, against which both doors shu rhis pillar on each 
ill and the upper 
h 1s padded and 


so behind 


side is rigidly attached at its base 
ends are joined by a horizontal ba 
trimmed with leather. This bar nch or 
the top edge of the seat squabs t an be used either 
as a handrail or to carry travelling 
connecting the two centre pillar 

is that the reaction to slamming 
The rear doors loch 


An advantage of 
of the handrail 
doors is shared 

by both pillars on the sill and at 

the top of the pillar, while the front d ur 
ige of the swept 


secured at both 


these positions and also under th 


round screen. 

Pinin Farina has also designed uilt a 
coupé body on the Jaguar Mark VI! ASSit 
the large size of the chassis, this design presented different 
problems from those experienced v ost of the others 
Moreover, it was felt desirable to ome of the tradi- 
tional Jaguar features, notably the ra r grille 

It is finished in three colours, lig! i dark metallic grey 
and black, The black is used on ind lower portions 
of the front and rear wing panels | rge the lower edges 
of the body with the dark shadow rneath it and thus 
in effect to reduce the apparent depth of the 
is also applied to the forward port f the front wings 

with a view to 
giving an effect reminiscent of | flared mudwings of 
earlier racing cars. The wing lin fairly open, as in the 
Florida, 


and allow the air to ci freely round the 
brake drums. As can be 


seen I the accompanying 
illustration, a band of light grey is apy tween the wheels, 
and the canopy is of the same Between the two, 
the colour is dark grey 


four-seater 
Because of 


body sides. It 


and the rearward portions of the back wings, 
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The dark area below the horizontal line pressed in the body 
the whole of the panel 


Above 
side of the Pinin Farina Florida is shadow ; 
below the waist is painted one colour 


Left : On the front end of the Pinin Farina version of the Fiat Multipla 
the spare wheel is stowed under a pressed panel 


A light chromium plated strip extends from above the 
headlamps to a point behind the front wheels and is then 
swept down to the level of the top of the sill. At the rear, it 
is swept up over the wheels and then extends horizontally 
to the back end of the vehicle. The chromium plated strip 
treatment is intended to strengthen the flared wing and 
running board effect obtained by the use of the black in the 
colour scheme. At the junction between the rear quarter 
panel and the canopy, the crown line is swept up slightly 
above waist level to form fins of more modest proportions 
than many of those commonly employed in current designs. 
The boot is exceptionally large. In fact, two large men could 
be easily accommodated inside it with the lid closed. 

At the front, a plain bumper is employed. The rect- 
angular, flashing indicator lamps are immediately above its 
ends and a horizontal chromium plated bar extends from 
the top edges of these lamps to the central radiator grille. 
Two additional grilles are incorporated, one on each side of 
the central one, and the headlamps are in the leading edges 
of the wings immediately outboard of these grilles. 

Inside, the dash facia is similar in character to that on the 
standard Mark VII model. The windscreen is of the 
wrapped round type, and has slender pillars so that the 
range of vision is particularly good. Both the doors, of 
course, are hinged on the front pillars and the rear quarter 
lights can be lowered right down below the waist. The 
front seats are mounted on double runners to allow the seats 
to come forwards as the reclining squabs are tilted back, 
and also to allow for normal seat adjustment. 

Among the other work done by Pinin Farina is a modified 
Fiat Multipla. The spare wheel is mounted on the front 
end of the vehicle instead of inside, and is concealed by an 
additional pressed panel. This leaves more room inside 
for the front passenger. A coloured band is painted on 
each side to accentuate the length and give the effect of 
reducing the height of the vehicle. The rear window can 
be opened either for ventilation or for the carriage of planks 
of wood or other long loads. 

The Fiat 1100 by Pinin Farina has now been in production 
for several years, and is still selling in relatively‘ large 
quantities. The latest version has a slightly modified grille. 
Chromium plated mouldings are fitted round the radiator 
air inlet as well as the badge in the centre of the horizontal 
bar. The profile of the rear of the canopy has been changed 
to give more room above the occasional seats. 
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Facel 

The Facel Vega is a well balanced design and there are a 
number of interesting features in the styling of its front and 
rear ends. An air intake is incorporated in the centre of 
the bonnet lid. As can be seen from the accompanying 
illustration, the panelling between the bonnet lid and the 
wings is almost flat. This device has been used on a number 
of coachbuilt vehicles, and on one of the current American 
car designs, to break up the plainness of the bonnet top. 
The front edges of these flat portions are turned down with 
a relatively small radius of curvature to form a reasonably 
well defined horizontal line between the centres of the head- 
lamps. In the Vega, this horizontal line, together with that 
of the bumper, tends to accentuate the horizontal features 
in the front end. This tendency is strengthened by the 
incorporation of an additional grille each side of the central 
radiator grille. Between the headlamp and indicator lamp, 
which are mounted one above the other, on each side, is 
another decorative chromium grille plate. 

At the rear end, the tail lamps are housed in the top corners 
of the trailing edges of the fin-like rear wings, their red 
glasses being shaped to follow the contour of the panel. To 
define the profile more definitely, a chromium plated strip, 
a foot or more in length, is fitted along the wing crown line 
and is turned down over the profile of the glass, to finish 
at the rear end of the bezel. On one side, a radio aerial 
projects through a boss near the centre of this chromium 
plated strip and a dummy aerial is fitted on the other. 

The bumper fits under the rear skirt panel, and projects 
well to the rear. This arrangement obviates the need for an 
apron and has the additional advantage that in the event of 


On the Facel Vega, a vertical radiator grille is balanced on each side by a vertical panel treatment surrounding the lamps ; 


grille, on each side of the central one, breaks up the plainness of the front end panel. 


Relatively flat panels between the bonnet 
and the front wing crowns of the Ghia of 
Turin body on a Dodge chassis break up 
what, on such a wide vehicle, would other 


wise be a large expanse of panelling 


The Vignale Printemps body on a Fiat 1100 
chassis has a large vent to break up the 
plainness of the scuttle side panel 


the bumper being hit and deflecting appreciably, it does not 
strike any of the visible body panels. Another good feature 
of this bumper is that its ends are turned round the sides 
of the vehicle and terminate at the rear edge of the opening 
for the wheels. Thus, it affords a certain amount of pro- 
tection to the rear quarter, 


Ghia of Turin 

A bonnet-surround 
Facel Vega has also been adopted by Ghia of Turin for a body 
This type of feature is particularly 


treatment similar to that on the 
on a Dodge chassis 
useful in this instance because of the relatively large width of 
the vehicle. Also, the front wing crowns are narrow and 
form fins similar to those widely adopted for the rear ends 
of the vehicles, and this tends to make the panelling between 


a small horizontal 


At the back, the lamps are arranged so that they can be 


seen from the side, as well as from the rear, and a radio aerial is fitted on one side and a dummy aerial on the other 
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At the front end of the Beutler body on the 


Volkswagen chassis, an American style 
radiator grille is incorporated in spite 
the fact that the engine is at the rear. The 
small grilles under the flashing indicou 


intakes for the interior 


f 


lamps are air 
heating and ventilation system 


wing crowns and bonnet even wid 
treatment may be said to have pra 
wing crowns can be seen from the 
must tend to offset the. aerodynam 
obtained by incorporating fins at u 
The grille arrangement is not unlih 
instead of a more or less tradition 
centre, a horizontally clongated intal 
jet engine, has been incorporated and 


A traditional radiator grille is incorporate 
front of the Vignale Rendez-Vous and 
plate is offset to one side. The treatm 
panelling between the bonnet and the w 
similar to that adopted by Ghia of Turir 
chassis, illustrated on the opposite 


intakes of similar appearance. In 


grilles are set back, and the headlamy 


two side ones. A horizontal chron 


on each grill in line with the headlam; 


mium plated rubbing strip at the sam 
outer edges of the intakes, along th: 
of the body, 

A chromium plated strip is mount 


of the sill between the front and rear 


mediately behind the front wheel ar 


with chromium plated ornamentation 


ness of the scuttle side panel. Fins « 
are incorporated above the rear wing 
The screen is only slightly wrap; 
so its pillars have a rearward rak« 
since the line of the pillar does not . 
of the styling, as is so often the cas: 
screens are employed. The rake, h 
as to necessitate the use of triangular 
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form of wing 
alue in that both 
eat, but it surely 
intages said to be 
nd 
of the Vega, but 
itor grille at the 
ther like that of a 
nked by two more 


hree intakes, the 
ire mounted in the 
plated bar is fitted 
ntres, and a chro- 
| extends, from the 
length of the sides 


long the upper edge 
wheel arches. Im- 


ventilator aperture 
aks up the plain- 
ually thin section 


und on each side, 
is a good feature, 
vith the remainder 


n fully wrap-round 


er, 18 not $0 Steep 
ventilating panels; 


instead, rectangular ones are fitted. These have the advan- 
tage that the glazing frame on their leading edge does not 
obstruct the range of vision when they are open. The 
trailing edges of these panels, and of the drop glasses behind 
them, are also raked parallel to the screen pillar. This is 
a good arrangement from the practical viewpoint, because 
the front and rear edges of the drop glass are supported over 
the whole of their length in the parallel channels in which 


they slide. It also make easy the solution of the problem of 


The Vignale Rendez-Vous body on the Fiat 600 
chassis has a grille near the lower edge of the 
lid of the compartment for the rear engine 


the provision of clearance for the lock mechanism at the 
trailing edge of the door. 
Ghia of Turin also makes a body, called the Dinghy, on 


the Fiat 600 chassis. At the front end, this vehicle has an 
imitation grille, which is simply a light chromium plated 
moulding that forms the outline, and two horizontal bars 
with a circular badge at the centre. The leading edge of the 
bonnet lid is elevated slightly to form an imitation air intake 
and the sides of the lid are turned down to fit in the drip 
channels. A two-piece bumper is employed, It is swept 
well forwards on each side to protect the headlamps. The 
windscreen is mounted in a cradle formed by its base rail 
and two side pillars. Since there is no head rail, it is 
necessary when entering or leaving the vehicle to take 
care not to break the glass. 
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An unusual lamp arrangement has been 
adopted at the front of the Graber Alvis 


The rear end styling is not unlike that of the front end of 
many cars. A central rectangular pressing carries the 
number plate and there are two air intake grilles for the rear 
engine, one on each side of it. A horizontal bar is fitted 
across the centre of each of the side grilles. These bars are 
in line with the rear lamps. The handle for the lid of the 
engine compartment is shaped to resemble an air intake duct, 
such as is commonly incorporated on the bonnet lids of 
vehicles with the engine installation at the front. 


Vignale 

In rear-engined vehicles, because of the need to avoid 
restriction of the length of the swinging half shafts, a relatively 
wide track is almost invariably adopted at the rear. The 
front track is generally wide, to make room between the 
wheel arches for the feet of the driver and the front passenger 
This sets special problems for the coach builder, because the 
vehicle tends to look unusually wide and short. On the 
Vignale Rendez-Vous, on the Fiat 600 chassis, this problem 
as been solved by employing a flat bonnet surround type 
of treatment, adopted on the Facel Vega and by Ghia of 
Turin on their body on the Dodge chassis. In this instance, 
a dummy radiator grille of the traditional vertical form has 
been adopted at the front, and a two-piece bumper is fitted 
on each side of it. Apparently, the reason why this relatively 
simple front end arrangement has been adopted is the need 
for accentuating vertical rather than horizontal lines. Had 
the grille been of modern horizontal form, the vehicle would 
have looked even wider that it is and, although this emphasis 


Both the Bertone B.A.T. on the Alfa Romeo chessis, on the left, and the Boana Ferarri, on the right, have accentuated horizontal lines 
the rear are said to give greater aerodynamic stability at high speeds under windy conditions 


Automobile Engineer, July 1956 


on width is a good feature in a very long body, it would have 
been detrimental to the appearance of this Fiat 600. An 
unusual feature is that the number plate is mounted under 
one of the side pieces of the bumper, instead of centrally 
under the radiator grille 

Two chromium plated strips on each side and another 
along the longitudinal centre line of the bonnet lid tend to 
accentuate the length of the vehicle. The chromium plated 
strip on the bonnet lid is mounted on a background band of 
the dark coloured paint used on the canopy and scuttle; the 
edges of this band are clearly defined by white lines. One 
of the horizontal strips on each side is at the level of the 
centre of the headlamp and the other is on the 
of the door and is extended to the wheel arches 

The tail end of the vehicle is of streamlined form, as viewed 
in side elevation, and it has ventilating louvres, as well as 
fixed lights, in its rear quarters. A horizontal grille 1s 
incorporated near the lower edge of the lid over the engin« 
compartment, but it does not tend to accentuate the width 
centre by the number 


lower c dge 


This is because it is broken at the 
plate, the top of which is framed by an imitation boot lid 
handle that houses the number plate illumination lamp 
Vignale also make a body, called the Printemps, based on 
the Fiat 1100 chassis. The front end is of conventional 
modern form, with an elongated grille of American styl 
A chromium plated TV motif in a circular frame is mounted 
grille. Plain section bumpers are 
ar and they 


in the centre of the 
employed both at the front and the r 
round the body panels to afford protection to the sides, An 


are wrapped 


The fins at 





ntre of the bonnet 
the leading edge 
extends from its 
two chromium 

f the grille. The 
backed by a broad 
1! on the canopy 
iges of this band. 
that of the Rendez- 
lecorated with a 
incorporated in the 
addition has been 


air intake duct is incorporated near 
lid. A chromium plated bezel is fit 
of this duct, and a chromium plated 
centre back to the scuttle. In front 
plated strips extend forwards to the toy 
whole of this decorative embellishment 
band of dark colour of the shad 
White lines are used to define clearly th 

The treatment of the sides is similar | 
Vous, except that a ventilator opening 
single horizontal chromium plated bar 
lower portion of each scuttle side. T! 
made, of course, because of the relatively large area of panel 
between the front wheel arch and the door pillar. Whereas 
chromium plated discs pressed to form imitation spokes are 
fitted over the wheels of the Rendez-V: wire-braced wheels 
with knock-on hubs are employed on the Printemps. 

The rear end treatment of the Printemps is similar to that 
at the front, A broad band of dark colour extends from the 
wrap-round rear window to the top of an imitation grille. 
This band, like that at the front, is taper It is embellished 
with two chromium plated strips, which terminate at the 
lock near the centre of the trailing edge of the lid. The 
number plate is mounted in the centre and the rear lamps are 
on each side of the imitation grille Ihe panel of the grille 
is ornamented with two short horizontal bars on each side 
of the number plate. This f making rear end 
styling similar to that at the front, i ming increasingly 
popular now that there are so man ir-engined vehicles 
on which the coachbuilders can base their designs. In view 
of the American demand for novelty would not be sur- 
prising if this type of styling were to be more widely adopted 
on vehicles designed in the United Stat 


device 


Beutler 

A drophead and a fixed head coupé, based on the Volks- 
wagen chassis, are manufactured by Beutler. The drophead 
coupé weighs 1,770 Ib and the fixed head version weighs 
1,800 Ib. Both are 11 ft 6in long. As in the Renault 
Dauphine, the problem of obtaining adequate space for 
luggage has been largely solved by adopting a large front 
overhang. This also improves the weight distribution. To 
lighten the appearance of the front end, the skirt panel and 
forward portions of the wings are swept under. An imita- 
tion radiator grille of the currently popular elongated form 
has been adopted. A horizontal bar and a vertical one, 
joined at the centre by an annulus, are fitted in the grille 
opening. The horizontal bar and ntral annulus each 
have a chromium plated capping striy r their leading edge 
and the grille opening is also lined with a chromium plated 
finisher. The flashing indicator lamps are mounted each 
side of the grille, in line with the horizontal bar, and the 
headlamps are carried in the leading of the wings in 
the usual manner. Below each flashing indicator lamp, 
there is a small air intake grille to take fresh air into the 
interior of the vehicle. 

An imitation louvre is incorporated in each scuttle side 
panel. The horizontal features of ca side of the body 
include a short chromium plated strip over this louvre and 
another strip, but with a black rubber insert along its centre, 
fitted at the level of the top of the sill. Imitation wire spoke 
wheels are used, The only other chromium plated compo- 
nents on the sides are the door hand! In fact, a merit of 
this design is the absence of fussy chromium plated detail 

At the rear, plain section bumpers with over-riders are 
employed, as at the front. On the lid of the engine com- 
partment there is a rectangular opening, covered by a grille 
with relatively widely spaced chromium plated bars. A good 
feature of this design is that under the grille there is a baffle 
panel, painted cream as is the rest of the body. This panel 
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greatly enhances the appearance of the vehicle, since without 
it, the background to the grille would be dark and confused. 
In addition, it helps to prevent the transmission of noise 
through the grille. This is a good feature, since in the 
drophead version, there is only a canvas hood between 
this grille and the occupants of the car, and when the hood is 
down, there is, of course, nothing at all between them. 
The engine is completely enclosed in a box inside the boot. 
This is to prevent noise from passing to the interior of the 
vehicle. 


Miscellaneous features 

The Bertone B.A.T. on the Alfa Romeo 1900 chassis is an 
example of extremist thought in the styling of a sports car. 
From the scuttle, the bonnet line falls steeply and each front 
wing is shaped like the nose of an aeroplane fuselage. Each 
headlamp is housed under a transparent cover shaped to 
blend with the lines of the surrounding wing panels to give 
the appearance of a miniature, pilot’s cabin in the nose. The 
front wheels are almost totally enclosed and there are wide 
slots on each side of the radiator opening to allow air to flow 
over the brakes. 

A windscreen with a relatively small radius of curvature 
is fitted to keep the air resistance to a minimum. It would 
be impossible to clear this screen :fficiently with two wipers, 
so three are fitted. Inside the arrangement is very compact 
and resembles a fighter aircraft cockpit. There is a seat 
behind the front two, but it is so small that it can scarcely be 
of much use except to accommodate luggage. 

The rear end of the vehicle is of streamlined form, the 
canopy being tapered in plan as well as in elevation. There 


are two rear windows, one in each rear quarter of the canopy; 
they are separated by a spine strip, an inch or two wide, 
along the top of the streamlined section. 
are large fins over the rear wheels. 


On each side there 
The space between the 
fins and the steamlined rear end of the canopy is filled by a 
horizontal panel sloping downwards to form a section like 
the trailing edge of an aircraft wing. At the extreme rear 
end, the horizontal line of this trailing edge is extended 
outboard of the fins and carried forwards along the body 
sides to the front end of the vehicle. The rear wheel arches 
are open to the sides, so that air can circulate freely round 
the brake drums. Wire braced wheels are employed. 

Another vehicle of unconventional design is the Boano 
Ferarri. However, the unconventional features are confined 
mainly to the rearend. A plain section bumper is employed, 
but at each side it is turned up to form over-riders. The 
edges of these over-riders are in line with the trailing edges 
of the rear quarter panels. At the top of each rear quarter 
is a fin but instead of being vertical it is flared outwards; the 
line of its trailing edge is continued down to the skirt panel 
and swept horizontally under the boot lid. This feature is 
only for decoration and would appear to be vulnerable to 
damage. It is doubtful if the over-riders could afford much 
protection, since they are so close to the body panels. 
Another disadvantage of this arrangement is that the over- 
riders tend to mask the rear lamps so that they are not 
visible from the sides of the vehicle. Nevertheless, from 
the stylist’s viewpoint, this car is a well balanced design that 
gives the impression of great potentialities, so far as speed 
and stability are concerned. 

By contrast with the Bertone B.A.T. and Boano Ferarri, 
the Graber Alvis is a more conservatively designed vehicle. 
It has a traditional form of radiator grille and conventional 
bumpers are employed at the front and rear. A new feature 
is that the extra lamps, of rectangular form, are mounted in 
apertures on each side of the grille. Chromium plated 
vertical bars are fitted between these lamps and the upper 
and lower edges of their apertures which are lined with 
chromium plated finishers. The headlamps and side lamps 
are fitted in the front of the wings in the conventional manner. 


Automobile Engineer, July 1956 





This Sciaky welding 
machine, with direct- 
acting, rocker-arm 
clamping system, is 
specially equipped for 
welding automobile 
door frames 


Flash-butt Welding 


A Sciaky Machine for High Production on Car Door Frames 


A NEW standard, air operated, single phase flash-butt 
welding machine developed by Sciaky Bros., of Chicago, is 


shown in the accompanying illustration. It is now being 
used to flash-butt weld automobile door frames. The work- 
piece is of roll-formed low carbon steel, and two welds are 
required, each in the form of a corner mitre joint. It is 
essential that the leading or exposed face of the door frame 
is porosity free, since it is subsequently chromium plated 
The flashing and upsetting time is approximately 55 seconds 
for each weld joint, and the production rate is close to 250 
welds per hour. 

The right-hand powered platen effects the flashing and 
upsetting. This platen is vertically and horizontally sup- 
ported by needle bearing guide rollers to provide accurate 
guiding with minimum and consistent friction. The guide 
rollers are pre-loaded so that there shall be no movement of 
the platen when the upsetting force is applied, except in the 
direction of the upset motion. Furthermore, the guide 
roller supports and guides are so designed that they are not 
exposed to the flashing action, and so that they are adequately 
protected. The maximum power travel of the right-hand 
flashing and upsetting platen is 0-625in. This platen is 
adjustable horizontally for a distance of 2}in by means of 
a jack screw, and the maximum inner initial die opening is 
2-75in. 

The clamping system has been specially designed to suit 
the window section to be welded. The clamps themselves 
are designed to hold the sections in accurate alignment 
during the welding operation and to limit deflection from the 
clamping and upsetting forces. A direct-acting (not toggle) 
lever arm clamping system is used so that the clamping 
pressure is independent of section thickness variations 
Direct-operating, double-acting air cylinders, which are 
trunnion mounted, operate the clamps. The speed of the 
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clamping strike is controlled to prevent impact, and the 
piston rods are protected from flash by sheet metal covers 
There are also suitable guards to protect the pivot points 
from flash. 

A solenoid valve operates the clamp cylinders, and an air 
pressure regulator with gauge is provided for 
adjusting the clamping force. At 80 Ib/in 
the maximum clamping force is 5,500 Ib and the clamping 
stroke is 1jin. The clamps are adjustable to allow a varia- 
tion of 8 deg in the mitred angle to be accommodated without 
A set of die holders to receive replaceable die 
section to be welded is 


pressure 
line pressure, 


die charges. 
metals designed for each specific 
provided with the machine. ‘To facilitate loading, the design 
incorporates air operated locators which fit into holes or 
slots in the work. 

Both the flashing and upsetting motions are effected by 
driving a wedge-shaped cam of suitable profile between 
rollers by means of an air cylinder. ‘The speed of flashing is 
controlled by means of a calibrated metering valve on the 
exhaust of the pneumatic flashing cylinder through which 
the flashing cam is driven. The stroke of the cam is adjust 
able for different cross-sectional areas. An air pressure 
regulator is provided for adjustment of the upset force. The 
wedge-type cam is directly supported by anti-friction back-up 
rollers which eliminate stressed on the driving mechanism 
At 80 Ib/in® line pressure, the upset force is adjustable up 
to a maximum of 5,000 Ib 

The secondary circuit is designed to conduct efficiently 
the welding current to the lower welding dies. A flexibk 
shunt, each leaf of which is individually silver plated for 
maximum efficiency, is provided for conducting the welding 
current to the movable dies. All the stationary contacts in 
this secondary circuit are silver plated to prevent corrosion. 

To give it complete protection from flash, the welding 
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the welding 
constructed 
water cooling 
rimary coils are 
strip with glass leaf insula- 
wrapped with 


the frar f 
secondar 


transformer is located within 
machine, The transformer 

from rolled electrolytic copper with 
tubes brazed to the periphery, whil 
wound from electrolytic copper 
tion. The completed primary coil i 
glass tape, impregnated with inorgani former varnish, 
baked, then impregnated and baked a nd time. After 
assembly, the complete transformer ped and baked. 
A set of tap switches on the welding transformer provides 
16 steps of heat regulation controlling the flashing voltage. 


Foot switches are provided for sim ously initiating 


POLISHING. 


The A pplication oO] the Roto-Finish 


ults warrant it, 
tanding feature 


Rsapnmes to investigate and, if t 
apply new production techniques is an 
of the Volkswagen organization at Wolf For example, 
is now being mad he Roto-Finish 
reducing costs 
nited States of 
for de-burring, 
precision 


considerable use 
process, with a view to saving labour and | 
The process, which was developed in | { 
America during the 1939-45 war, iv 
de-scaling and polishing. E 
barrel finishing technique, and Volk find it particu- 
larly valuable in preparing parts for ent galvanising 
or chromium plating. Although wu an American 
development, the necessary equipment manufactured 
in this country by Roto-Finish Liu i, 39 Park St., 
London, W.1 

Until recently, preparation of comy 
plating at the Volkswagen works 
polishers, Approximately 2,500 wind 4,000 
overriders, in addition to trimming nges, were 
required for day-to-day production had to be hand 
scurfed, mopped and then degreas leaned of paste 
before plating could be carried out than 36 
skilled men were engaged on this work It was felt desirable 
to find ways and means of increasing peed and reducing 
the costs of polishing, and after a seri f investigations it 
was decided to adopt the Roto-Finish process. Now the 
daily requirements can be produced taff of 10 men, 
instead of the former 36, and in addit e the process is 
virtually foolproof, the machines cai perated by un- 
skilled labour. A section of the Rot h department is 
shown in the accompanying illustratior 


ssentiall is a 


for chromium 
1 out by skilled 
irames and 


etc., 


fewer 


Roto-Finish machines in the We Works of Volkswagen 
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DE-BURRING 


the right-hand and left-hand clamps, and for starting the 
welding cycle. A limit switch, provided with a micrometer- 
type adjustment actuated by the flashing cam travel, initiates 
the upset At the same time it actuates the upset 
current timer, which controls the duration of the upset 
current flow. When this limit switch is closed, the large 
orifice upset solenoid valve is opened. Opening this valve 
expels the air trapped underneath the metered piston, thus 
effecting very rapid forging action by means of the pre- 
loaded air piston. After the upset current is interrupted, 
a hold timer is initiated, and at the end of this time interval, 
the clamps are automatically retracted. 
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AND DE-SCALING 


Process in the Volkswagen Works 


The process is extremely simple. All that is required is 
the appropriate machine, correct chips, three different 
chemical compounds, preliminary flusher, compound and 
after flusher. When the machinery was first installed three 
types of barrelling operations were required, but now the 
Volkswagen organisation in conjunction with the German 
Roto-Finish Company have succeeded in evolving a method 
by which the process is completed in a single operation. 
Individual parts are placed inside the machine. chemicals, 
and water are added, the machine is switched on and 
after 25 hours the parts are removed and are plated im- 
mediately without any further treatment or cleaning. It is 
found that small parts can be loaded into the machine without 
using any special equipment, but in the case of some of 
the larger components it is necessary to fix the parts in 
a jig or frame 

The work cycle in detail for overriders is as follows. 
After removal from the press, the blanks are rough scurfed 
to remove heavy draw marks. They are then placed on 
specially designed frames and secured by spring clips. The 
frame is then loaded into the barrel, which has previously 
been filled with preliminary flusher, grinding media and 
water in predetermined quantities. The barrel is then closed 
and the time clock set to suit the nature of the work that 
is to be processed. At the completion of the set period, the 
barrel is flushed out and the frame is extracted by electric 
hoist and placed on a trolley. The individual parts are 
then removed from the spring clips and sent direct to the 
plating section. Many of the smaller details for «hromium 
plating are loaded into the machine for free barrelling. 


chips 


They are used for preparing parts for subsequent plating 
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Addendum to Bearing Load Analysis 


Basis of Obtaining Bearing Loads for Different Stroke: Bore Ratios Clarified 


EpWwaRp G, 


‘ 

Cartan opinions expressed about my analysis of the 
influence of stroke:bore ratio on crank pin bearing loads ( The 
Automobile Engineer, August 1955), have led me to present 
this clarification of the subject. It has been suggested that 
comparisons of engines of different stroke: bore ratio should 
have been made at their peaking speeds, rather than at the 
same number of r.p.m. (specifically, 4,000). It has even 
been suggested that comparisons should have been made on 
the basis of equal piston speed. Another opinion expressed 
is that the short-stroke engine is inherently a higher speed 
engine because the larger bore for a given piston displacement 
permits the use of larger valves. 

Considering the last assertion first, if the same compression 
ratio is assumed, which is logical, the volume of the com- 
pression space will be the same for a given piston displace- 
ment no matter what stroke: bore ratio is used. That is, the 
same space is available for the accommodation of the valves. 
If the valves are large, they will overhang the bore of the 
long-stroke cylinder, but this is unimportant. If the valves 
are in-line, the long-stroke engine cylinder block will be 
as long, but no longer, than that of the short-stroke engine. 

Now let us consider a long-stroke and a short-stroke engine 
each having cylinders of the same piston displacement and 
valves of equal area. As the resistance to the gas flow 
through the valves is the same in both cylinders, at atmo- 
spheric pressure both will take in the same amount of gas 
ina unit of time. Because of its smaller diameter, the piston 
of the long-stroke cylinder must move further, and therefore 
faster, in order to accomplish this. When the pistons have 
completed their respective strokes, both engines will have 
turned one-half revolution in the same interval of time, so 
the r.p.m. will be the same. The work of drawing in the 
charge was the same in both cases, but the smaller diameter 
piston of the long-stroke engine had to move further and 
faster to accomplish it and so its mean piston speed was 
greater. On the expansion stroke the gas will expand the 
same amount in both cylinders, so the indicated horsepower 
will be the same except for possible variations in heat losses. 

The original article did not deal with power output, and 
the same gas pressure figures were used for different stroke- 
bore ratios in the analysis of crank pin bearing loads. It 
may be noted, however, that with compression spaces of 
equal volume and large overhead valves the spaces will be 
flattened out so there should be little difference in surface 
area. With rather small valves, the surface of the compres- 
sion space may be a little less in the long-stroke engine. 
Heat losses occur throughout the stroke, however, and before 
the pistons complete their strokes total combustion chamber 
surface area will tend to be greater in the long-stroke cylinder. 

It appears that over emphasis has been placed on the 
importance of cylinder head heat losses. Tests reported 
indicate that while there is approximately 28 per cent heat 
loss to the cooling water of the engine, only 6 per cent 
occurs during the combustion process, the remainder taking 
place during the expansion and exhaust strokes. 

In analysing the variations in bearing loads caused purely 
by changes in stroke: bore ratio, it is necessary to eliminate 
all extraneous influences. Comparing the bearing loads of 
engines having different stroke: bore ratios at their peaking 
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speeds introduces errors due to the differences in volumetric 
efficiency, because volumetric efficiency is not a function of 
the stroke:bore ratio. Actually, an abstract analysis of 
purely hypothetical engines with all extraneous variables 
eliminated would be satisfactory if it were not for the fact 
that it is difficult to decide on relative reciprocating weight 
without resorting to actual practice. Perhaps the following 
will illustrate the need for eliminating extraneous variables 
in the analysis: 

An engineer who has been building a long-stroke engine 
with cylinders of a particular piston displacement, decides 
to build a short-stroke engine with cylinders of the same 
displacement but with larger valves. He does this, and 
finding it operates at higher r.p.m., states that this proves 
the short-stroke type is higher speed 

I point out that he has made two changes, namely, altera 
tions in valve area and stroke: bore ratio, and attributed the 
higher r.p.m. to one only. He then reduces the valve area 
of the short-stroke engine to that of the long-stroke engine 
and finds both engines run at the same r.p.m. as they both 
take in the same number of equal charges in a unit of time 
This proves that the increased r.p.m. in the first test was 
not due to reduced stroke: bore ratio, but to the change in 
valve area. That is, the issue is confused unless the engines 
are tested at the same number of r.p.m. At the same r.p.m 
they will not be running at the same piston speed, If they 
were tested at the same piston speed the r.p.m. would be 
different, which would confuse the issue as stated above 
At full throttle and maximum horsepower you could not 
run the engines at the same piston speed without changing 
the valve area of one of them, which would introduce an 
extraneous factor, as stated. 

The engineer now decides to compare crank pin bearing 
loads in the long-stroke engine and the short-stroke engine 
with bigger valves. He finds differences in the bearing loads 
of the two engines and asserts these are due to the difference 
in stroke: bore ratio. I point out that he has changed both 
the r.p.m. and the stroke:bore ratio and attributed the 
differences in bearing loads to the change in stroke: bore 
ratio only. He then reduces the valve area of the short- 
stroke engine to that of the long-stroke engine so both 
operate at the same r.p.m. The differences in the bearing 
loads of the two engines are now due to the difference in 
stroke:bore ratio and nothing else. In a _ hypothetical 
analysis, however, there is the question of how reciprocating 
weight should vary with different stroke:bore ratios, and this 
is where it is necessary to resort to actual practice 

In the engines discussed it was found that at 4,000 r.p.m 
the mean crankpin bearing load for the cycle was lower in 
the short-stroke form. If the speed of the latter is increased 
the main bearing load will of course be higher, but not as 
high as in the long-stroke engine with a corresponding 
increase in r.p.m. This inherent advantage of the short 
stroke type would have been obscured if comparisons had 
not been made at the same number of r.p.m. At speeds 
higher than 4,000 r.p.m. the difference between the mean 
bearing loads in the two forms of engines will be greater, 
and at lower speeds less, assuming the same cylinder mean 
effective pressure. 





It should be understood that the h 
used in my analysis are only similar 
im respect to bore, stroke, and reciprocating weight. The 
compression ratio, volumetric efficiency, etc., are assumed 
to be the same because, while they influence bearing loads, 
they have nothing to do with load differences caused by 
variations in stroke:bore ratio. For example, any reasonable 
compression ratio may be used in either the long- or short- 
stroke engine. 

The engines designated in my analysis as No. 1 and No 
14, for which I showed force diagrams, are, with respect to 
bore, stroke, and reciprocating weight, based on the long- 
stroke L-head, 1954 Hudson Jet, and the short-stroke, 
overhead valve 1954 Buick Special. My comparison was 
made at 4,000 r.p.m. Actually, the Hudson Jet peaks at 
4,000 r.p.m. and the Buick Special at 4,200 r.p.m. It may 
be noted that at 4,000 r.p.m. the mean piston speed of the 
long-stroke engine is 3,166 f.p.m. At the same piston speed 
the short-stroke Buick Special engine would turn 5,936 
r.p.m., instead of the actual peaking speed of 4,200 r.p.m., 
80 a Comparison on the basis of equal n speed would be 
quite absurd. 

To determine the bearing loads in th 
and Buick Special engines, which diff 
differences in stroke: bore ratio, but also b 
in other factors, such as compr« 


pothetical engines 
il makes of engines 


actual Hudson Jet 
not only because of 
ause of variation 


ratio, volumetric 


efficiency, etc., it would, of course, be necessary to obtain the 
loads at the r.p.m. at which the engines developed maximum 
horsepower (but definitely not at equal piston speeds). 

It is undoubtedly true that in actual practice there has 
been some tendency to equip long-stroke engines with 
valves of a size which would not permit them to operate 
at as high speeds as short-stroke engines of the same piston 
displacement per cylinder. This was partly the result of 
determining valve diameter by using empirical formulae that 
were based on a percentage of the cylinder bore without 
regard to the stroke used. In an article written some time 
ago I suggested a valve diameter formula based on the cube 
root of the piston displacement which provides the same 
valve diameter for cylinders of the same piston displacement 
but different stroke:bore ratios.* While such a formula is 
not strictly imperical in the sense of providing rubber stamp 
copies of previous valve applications, it nevertheless appears 
logical. 

There is no fundamental difference in the speed of 
revolutions at which engines of different stroke-bore ratio 
can be operated, but the short-stroke engine is better suited 
to high-speed operation, especially because the short crank 
throws reduce trouble from crankshaft periodic vibration. 

* Engine Comparisons and Formulae for the Dimensions of Parts Analysed’, 


Automotive Industries, Aug. 1, 1940. Reprinted in Judge, “ Automobile and Aircraft 
Engines Vol. 1, 1947 


NEW CAR PAINTS 


{merican Developments for Improved Finish 


Remarkable new American developments are represented 
by two motor car paints that climinate new-car waxing for 
at least 18 months under norma! litions. The new 
finishes are already being used to a lin 1 extent by several 
car manufacturers in the United Stat n 1956 models 
Called “Dulux 100” automotive enamel and “Lucite”’ 
acrylic lacquer, the new finishes hi: been developed by 
E, I. du Pont de Nemours & Compa: Wilmington, Dela- 
ware, and have been thoroughly test experimental cars 
during the course of the last two year In addition to road 
tests throughout the United Stat “posure under 
semi-tropical conditions have established that the new 
finishes retain their lustre three tin longer than 
ventional car paints. Both are claimed to hold colour and 
gloss so well that waxing will be all | abolished for most 
eneral use. Con- 
serve to remove 


tests 


con- 


new-car owners, once the paints ar 
ventional washing from time to tim 
road film and restore the original lustr 

“Dulux 100” offers several 
advantages to the car manufacturer 
out of the baking oven, it is alread 
current use will become after severa 
only is marring and scratching minimiz 
line, but the new paint also provides 
to discoloration from high temperatur: 
“Dulux 100” car enamel can be he 
275 deg F for.as long as three hour 
colour change 

Since the current 
combinations, car bodies must g 
several times. Colour changes r 
bakes—a major problem in the mat 
and bodies—are eliminated with th 

The extreme hardness of “Dulux 


tanding application 
is, when it comes 
hard as enamels in 
nths’ ageing. Not 

1 on the production 
itstanding resistance 
ind repeated bakings 
a temperature of 

ut any appreciable 


trend to two and even three colour 
ugh baking ovens 
from such multiple 
: of hoods, fenders, 
Dulux 100” 
is also reported to 


292 


lessen damage during transportation, while buffing will 
remove minor scratches and abrasions, making “‘spotting-in’’ 
unnecessary. When applied correctly the new material 
produces uniformly good results. It is highly blister- 
resistant and is expected to go a long way towards eliminating 
blistering problems which have long been a source of com- 
plaint in wet climates. 

The other addition to Du Pont’s line of automobile 
finishes, “‘Lucite’’ acrylic lacquer, is fundamentally different 
from present finishes, being based on the same chemicals as 
the familiar, glass-clear ‘‘Lucite’’ acrylic resin. 

In addition to ease of maintenance, the new lacquer is 
said to make possible dramatic new ‘glamour’ colours and 
colour effects. These are achieved by blending metallic 
powder and pigment in combinations never before success- 
fully incorporated in car paints. Reflection of light from the 
metallic particles imbedded in the coating as viewed from 
various angles imparts a striking depth of hue and range of 
colour. 

Extensive road tests have also served to indicate that both 
“Lucite” and “Dulux 100” will greatly reduce the car 
owner’s trouble from oil or grease staining. These new 
products emanate from the Du Pont Finishes Division, the 
world’s largest producer of car paints, who revolutionized 
car production with the introduction of “Duco” nitro- 
cellulose lacquer in 1923, and again in 1926 with the develop- 
ment of “Dulux’’ synthetic resin enamel. Officials of the 
company are said to regard the two new paints as the most 
significant advance in the technology of car finishes since 
the advent of “Duco” and “Dulux” a generation ago. A 
multi-million dollar plant is under construction for the 
manufacture of these new finishes. When this plant is 
completed, they will be made available for export from the 
United States 
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REVIEW OF 


Disc-type brake assembly 


SUALLY a brake disc is secured at its 

inner periphery toa rotatable part of 
a wheel assembly and the pressure plates 
are necessarily arranged on a yoke member 
straddling the outer periphery. The aim 
of this invention is to provide a lighter, 
less bulky and more rigid construction, 
made possible by the use of an annulus 
attached at its outer periphery to a rotatable 
member. 

In the example the annulus A is carried 
by a drum B bolted to the flange of wheel 
hub C. The drum may be perforated or 
slotted to promote air turbulence and 
augment the cooling of the annulus. To 
the end of the axle casing is bolted an oval- 
shaped torque member D furnished with 
diametrically opposite transverse bearings 
accommodating ball-ended pivot pins 
Pressure plates E, with inner bifurcations 
straddling the axle and casing, are mounted 
on the ends of these pivot pins 

In the pressure plates are aligned holes 
with part-spherical seatings to receive the 
slotted, slightly resilient operating rod F 
The head of the rod is keyed to the outer 
plate to prevent rotation while the inner 
plate is engaged by the piston G of the 


No. 734856 


fluid-pressure actuating device. On the 
screwed end of the rod is threaded a 
shouldered bush H carrying on its reduced 
diameter the cylinder J to which it is con- 
nected by a pre-stressed spiral (clock- 
type) spring K. Between the shoulder of 
bush H and the end of cylinder J is a 
Belleville washer and between the inner 
pressure plate and a frictionally fitted 
collar L is a helical spring. A volute 
spring M of light rating is fitted over the 
rod to exclude dirt. 

On the application of fluid pressure 
iston and cylinder are displaced apart to 
orce the friction pads on the pressure 
plates into contact with the annulus. The 
cylinder first flattens the Belleville washer 
and then compresses the helical spring 
On the release of braking pressure the 
helical spring acts on collar L to separate 
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the friction pads a predetermined distance 
from the annulus. As wear occurs in the 
pads, application of pressure will cause 
collar L to be displaced along the rod and 
when the pressure is released only the same 
predetermined clearance will be effected 
and the Belleville washer will be relieved 
of constraint. The spiral spring K will 
then rotate bush H to compensate auto- 
matically for wear and to maintain opera- 
tional clearance. Patent No. 734856 
Dunlop Rubber Co. Ltd. and H. ¥. Butler 


Constant clearance of 
overhead valves 


HIS valve gear maintains a constant 

clearance for overhead valves in spite 
of the thermal expansion of the cylinder 
during operation and without employing 
hydraulic or other types of self-adjusting 
tappets. It is particularly suitable for air 
cooled engines. The valves are arranged 
in line in the cylinder head with their 
stems parallel to the axis of the cylinder 
On the shaft supported on the valve en 
closure, cast integrally with the head, are 
mounted bell-crank rocker levers A fitted 
with screwed adjusters B 

The camshaft is mounted in a plane 
normal to the cylinder axis in an extension 
C of the crankcase alongside the valve 
enclosure and actuates tappets D, the plane 
ends of which directly engage the adjusters 
of the rocker levers. Thus, movement of 
the cylinder head and valve gear relative 
to the crankcase extension will not affect 
the transmission of motion from the cam 
to the valve or the adjusted clearance 

To prevent the leakage of oil at the gap 
between the valve enclosure and the 
crankcase extension, a resilient ring E is 
clamped against the crankcase by a metal 
sleeve F screw-threaded into the aperture 
in the valve enclosure. Patent No. 734268 
Lanova A. G. (Switzerland) 


Hydro-rubber suspension 


HE load-deflection diagram of a rubber 
spring shows an initial phase of high 
flexibility followed by increasing stiffness 
as the load is increased. It follows that a 
considerable part of the elastically deform 
able range, and the most flexible, is used 
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static loading and the 
operative range comes in the stiffer 
portion of the diagram. The invention 
is characterized by an annular rubber 
spring, deformable in the direction of load, 
the internal cavity of which contains a 
fluid maintained at an approximately 
constant pressure. Under conditions of 
static loading the annular rubber body 
is not substantially deformed 

Such a spring, shown at A, is bellows 
shaped with deep internal and external 
corrugations The inner cavity is closed 
at the bottom by a wall B and provided 
at the top with a conduit C in communica 
tion with a source of fluid supply at a 
suitable pressure to support the static 
load. As soon as the applied stress exceeds 
the predetermined static load the excess 
stress is sustained by the rubber spring, 
since by hypothesis the fluid pressure is 
constant 

A spring D of modified construction is 
constituted by a rubber tube close-wound 
in the form of a helix. In both types a 
metal wire reinforcement E is incorporated 
in non-active zones of the rubber to 
augment the resistance of the rubber 
spring to lateral deflection 


in supporting the 
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In the diagram of the suspension system 
for a vehicle, all four springs are filled 
with incompressible fluid and inter 
connected with a chamber F. If one or 
more springs are overloaded and one or 
more springs relieved, fluid will merely 
be transferred from one to the other 
Should an individual spring be overloaded 
the displacement of fluid in reiation to 
the total volume is insufficient to cause a 
material increase in fluid pressure. Since 
pressure variation is at 4 minimum the 
fluid is returned smoothly as the over 
loading is reduced, and no shock-absorbing 
device is necessary. Patent No. 734947 
Societa Applicaziom Gomma Antivibranti 


S.A Italy 





Cooling system corrosion inhibitor 


Corrosion inhibiting agents add 
water circulating systems consist of hig 
soluble salts which are completely di 
in the mass of water. When the radi 
is topped up with untreated 
replace wastage the mass of water 
longer saturated and the protection i 
It is therefore provided, according 
invention, that the salt is introduce 
the form of a solid or pulverulent comp 
of relatively low solubility. The quar 
of the compound used is sufficient 
saturate a multiple of the total ma 
water in the system 

Suitable salts are strontium flu 
barium fluoride, magnesium phosp! 
calcium borate, and others and may 
prepared by fusion with suitable 
pounds to form a low-solubility g 
This retards dissolution, so that wi 
the mass of water is saturated the ex 
remains in the system to effect the sat 
tion of fresh water as it is added w 
topping-up or when replenishing 
draining 

The compound may be introduc 
a solid; for example, as a rod A attache 
a screwed plug B and inserted i 
header tank, as illustrated. Alternati 
it may be used as a powder confine 
filter bag. Patent No. 736215 
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Steering column gear-change 
N ECHANICAL linkages serving a 


control transmission from a chang 

speed lever on the steering column t 
gearbox tend to restrict the freedos 
the engine-transmission block to o 
on its flexible mountings and in most 
they must be specifically designed 
particular vehicle. Furthermore, whe: 
vehicle is required to be adaptabl 
either right- or left-hand drive 
elements of the control linkage must 
manufactured in both right~ and left-! 
patterns. ‘These inconveniences are ot 
ted and production is simplified | 
control comprising a single flexibl " 
transmitting selecting movements and 
simple hydraulic system transmitting 
movements of the hand lever 

Ihe diagram shows the arrangement 
a four-speed gearbox of conventional! 
having three gear forks. A hand le 
mounted on a tubular shaft A whicl 
rotatable on its axis to engage or diseng 
selected gears through the medium 
double-acting hydraulic cylinder B 
nected by flexible conduits with a s 
double-acting cylinder © mounted or 
gear unit Both sides of the hydra 
system are maintained fully primed 


‘ 
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eans of a reservoir D feeding through 
n-return valves E. Control devices may 
incorporated in the system to ensure 
it the pistons in the respective systems 
become phase 
effected by pivoting the 
ind lever in a plane parallel to the 
ering column to move longitudinally 
d F passing through tubular shaft A 
vements of this rod are transmitted by 
flexible cable G to a selector lever on 
gearbox. Patent No. 735664. Austin 
tor Co. Lid 
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Low-pressure petrol injection 
system 


Certain difficulties are encountered with 
ther a low-pressure injection into the 
take manifold or a high-pressure injection 
the cylinder With the former 

nethod 

1. The fuel is atomized, mixed with air 
1d partly vaporized before it enters the 
linder and consequently the volumetric 
fficiency of the engine is reduced 
2. The partly vaporised fuel is 
ipable of adequately cooling the hottest 
irts of the combustion space 
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3. Due to the overlapped valve timing 
some of the fuel mixture escapes past the 
exhaust valve. 

With direct injection into the cylinder 
during the suction stroke 

1. High-pressure atomizing nozzles and 
a high-pressure pump are required 

2. The injection period is extremely 
short and is insufficient for the thorough 
mixing of fuel and air 

3. At certain engine speeds and loads 
the energy imparted to the fuel is so high 
that the jet impinges on the wall of the 
cylinder, flows down to the crankcase, 
and dilutes the lubricating oil 

To overcome these drawbacks a low- 
pressure atomizing nozzle A mounted in 
the manifold adjacent to the inlet valve B 
is located and timed to discharge the fuel 
jet past the valve and into the cylinder 
when the valve is lifted on the suction 
stroke. The jet is directed towards the 
hottest spot in the combustion space; the 
head of the exhaust valve. Thus, the fuel 
is vaporised and simultaneously the 
exhaust valve is cooled. Any tendency to 
knocking or pre-ignition is substantially 
reduced and, possibly, a relatively in- 
creased compression ratio may be employed 
Patent No. 735230. Ustav Pro Vyzkum 
Motorovych Vozidel, ¥. Bottger, A. Richter 
and 0 Koplik Cre hoslonr akia 
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Fabricated connecting rod 


A lightweight connecting rod, particu- 
larly intended for high-speed engines, is 
produced from flat metal stampings and 
forged or cast big-end and small-end 
elements. The main part of the rod 
intermediate the two ends comprises side 
plates A joined by a web B lying in the 
plane containing the axes of the bearing 
eyes Identical side plates are each 
formed with an eye to embrace the 
shouldered end of the small end C and 
a semi-circular fork to engage the 
shouldered end of the big-end member D 
The shoulders of these parts serve as 
stops to locate the side plates in spaced 
parallel relationship Tongues on the 
central web B are engaged in slots in the 
side plates. The web may be lightened 
by a series of perforations 

When assembled, the parts are suitably 
treated and fluxed along the joint faces and 
then united by gas-protected soldering 
The long edge contacts ensure that firm 
and dependable connections are produced 
Normally, the small end sleeve C is soldered 
to the side plates but in some instances 
this may be omitted, the connection of 
side plates and web being sufficient to 
prevent displacement of the sleeve. Patent 
No. 736033. Daimler-Benz A.G. (Germany 
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‘ Syndcom ie 


Automatic 


Lubrication 
soon pays 
for itself! 


‘INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with * Syndromic’ Lubrica- 
tion it begins to pay for itself ! First, it saves up to 75°, on lubrication 
costs, Then, it ensures less wear on bearings because it automatically 
lubricates up to 80 bearings (using 2 pumps) at periods controlled by 
mileage. As a result, maintenance and replacement time and costs are 
kept down to a minimum. 

But besides all that, *Syndromic” lubrication saves the hours spent 
in the service bay. Jt lubricates while the vehicle is working, allowing 
you to increase your vehicles’ payloads by as much as 10% ! 

It’s obvious that * Syndromic’ lubrication soon pays for itself ! 

Ask for a Tecalemit technical representative to call and discuss the 


* Syndromic * system with you, 


- 


cP TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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ALUMINIUM BRONZE CO.LTD. 
Wallows Lane Walsall Staffs, [0 MSRM. 


Copper and Osbestios Gas 
bs ss — , hii A 


Manufacturers’ Enquiries Only. 

MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES 
OF I.C. ENGINES AND POWER UNITS. 

Specialists in the quantity production of small metal pressings. 


THE COPPER & ASBESTOS WASHER CO. LTD 
111-116, LIVERY STREET, BIRMINGHAM, 3 


Telephone: CENTRAL 1467 Telegrams: “COPWASH"’ 
Shortly moving to new premises at: 
Leighswood Industrial Estate, Northgate, Aldridge, Nr. Walsall. 
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Electronics can spot 
the odd man out 


The one that’s a little different, a little 
wrong, insize or shape or colour—electronics 
can spot it, infallibly. 

Electronics can sort most types of 
material, deflecting the faulty, accepting 
the sound. It can sort into different grades. 

Think of electronics as a super-human 
power, one that co-ordinates brain and hand 
and eye as we do, but infinitely more quickly 
and surely. And because it is super-human 
it never loses its efficiency towards the end 
of the day. 

This is only one of the ways in which 
electricity is playing a vital part in the 
drive for higher productivity. 


Electricity for 
Productivity 


Ask your ELECTRICITY BOARD for advice and informa 
tion, or get in touch with E.D.A. They can lend you, 
without charge, filma about the uses of electricity in 
industry. E.D.A. are also publishing a series of books 
on Electricity and Productivity. Titles now available 
are: Electric Motors and Controls, Higher Production 
Lighting, Materials Handling, and Resistance Heating 
Price 8/6, or 9/- post free 


issued by the Gritish Electrical Development Association 


2 Gavoy Hill, London, W.C.2 
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USE 


CLANCEY 


CAST-IRON VALVE GUIDES 


AND 


| CHILLED-FACED TAPPETS 


2 
. —- —— —| 


ll 
- 


Ms a) k= 
« =  — i ——_—_—_££ 


i es 
plage 


G: CLANCE¥e * BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH: 69411-2-3 





Equip with KING DICK, the 
ALL-BRITISH Hand Tools 
with the unmistakable 
stamp of quality, precision 
engineering and the finest 
finish. For YOUR particular 
job you'll do well to specify 
the very best ... and there 
are none better than British 
Made KING DICK 

Hand Tools. 





BUY BRITISH 





Please write to Dept. A.E. for your 
copy of our 80-page catalogue 


KING DICK @ 


ABINGDON WORKS - KINGS RD - TYSELEY - BIRMINGHAM 11 - ENGLAND 
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A PERFECT START 
TO A PERFECT FINISH... 


Jock Barclay (Service) Ltd always use Sellotape Masking Tape when re-spraying Rolis Royce and Bentle 


Masking Tape 


It costs no more to get the best from 


GORDON & GOTCH LTD. «10:1: 


39-40 FARRINGDON STREET LONDON 5:¢.8 CENtral O531 


SELLOTAPE ‘8 THE REGISTERED TRADE MARE or AODOWEBIVE TAPES 


y cars 


4 
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MARSTON 
products 
for the 
Motor 
Industry 


Radiators and replacement blocks 
Body parts in reinforced plastic laminates 
Light Alloy Radiators of brazed construction 


Flexible Fuel Tanks for special applications 


Our design and Technical Service Departments will 
be glad to collaborate in solving car manufacturers’ 
problems. Detailed technical data on all Marston 
products for the motor industry are freely available 
on request. 





MARSTON EXCELSIOR LIMITED, WOLVERHAMPTON AND LEEDS 


(A subsidiary company of Imperial Chemical Industries Ltd.) 











In the words of Shakespeare: 


“Our hands are full 
of business’ 


King Henry IV (ist part) Act 11, Scene I. 


Not of the warlike variety of King Henry IV, but of orders from an 
ever-growing number of manufacturers who have found the “ Pop” 
Riveting System the perfect answer to their assembly problems. 


Enabling riveting to be done in one operation by one operator, 
working from one side of the material only, the “ Pop’’ Riveting 
System increases production, reduces labour costs and eliminates 
damage and distortion of the structure. 

Ly . . . 

The answer to your riveting problems is in our hands—let us tell 


AAS \ 
Wii ¥ : \N 1) you more about it. 


’ * Geo. TUCKER EYELET Co. Ltd. 
Walsall Road - BIRMINGHAM 22 


Telephone | @iRchfields 5024 (7 lines) Telegrams : EYELETS, BIRMINGHAM 


RIVETI NG Consultenta & Too! Maenufecwrers : 
ONE orsnaton AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 
RATION “POP"’ is a regd. Trade Mark of Geo. Tucker Eyelet Co. Led. 


THE MOD@ee SYSTEM OF RIVETING 
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IS te little things that matter | 


High precision components with an established reputation 


for quality and long life, minor items perhaps, but of major 


importance to the efficiency of the modern motor vehicle. 


WATER PUMPS 
STEERING IDLERS 


GEAR CHANGE 
MECHANISMS 


BRAKE DRUMS 
PUSH RODS 
BALL PINS 
SHACKLE PLATES 


THRUST PLATE 
ASSEMBLIES 


AND MACHINED 
COMPONENTS OF 
ALL KINDS 


Concentric Components are produced in a modern factory specially 


designed and equipped to produce a better job at a lower cost. 
TYBURN ROAD, BIRMINGHAM, 24 


Telephone EASt 20861-2-3-4-5§ 


CONCENTRIC MANUFACTURING CO LTD Telegrams: “Accelerate,” ‘Phone, Birmingham 
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Talk to SPA about 
Mouldings . 


Modern Plant 
24 Hour Production. 


Capacity for high quality Injection Mouldings in Nylon, 
Polythene, Cellulose Acetate, Polystyrene and Diakon. 


® Utilise our long experience, 
SPA PLASTICS (Division of Spa Brushes Ltd.) Chesham, Buckinghamshire. 
Telephone: Chesham 648. 














CASTINGS 


GREY IRON WHITEHEART 
MALLEABLE 


or 


NON-FERROUS METALS 


GEORGE WEARING LTD 


CARTERS GREEN FOUNDRY 
WEST BROMWICH 


TEL: WEST BROMWICH 0092 


SPECIALISTS IN 
THE PRODUCTION FF TELEGRAMS: *“*WEARING’’ WEST BROMWICH 


OF SMALL REPETITION ae 
GREY IRON CASTINGS ESTABLISHED 1850 
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Melbourne 


es 





Imposingly designed, in steel and concrete, the top-heavy 
structure of the Melbourne Olympic Pool, poises on a 
narrow foundation—SAFELY and SURELY withstanding 
the full impact of gales and the tremendous moving weight 
of spectators. Under such severe conditions flexibility is 
essential, and the Salter Spring Division at West Bromwich 
provided the answer to the problem 

For each of the 28 vertical straining rods supporting the 
bowl-like structure providing the seating around the pool ttt+t44+4 - 
itself, giant sets of 24 Belleville Spring Washers were made | P| 4 MMe ii) 
— restricting the movement to 3” under a load of 25 tons iy , 
Such applications are rare, but spring problems, however 
large or small, are our prime interest — our Design Depart 
ment is always at your service THE MELBOURNE OLYMPIC POO! 


SALTER SPRINGS FOR SWIMMING 


Geo. Salter & Co. Ltd., West Bromwich 


beets 
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INDUSTRY #tS Sheockure 


If you could calculate the loss of efficiency caused by machine vibration, you wouldn't wait to write to Cooper's, you 
would wire. When you realize that the Croid-Cooper method of machine installations also enables you to change 
layouts overnight--well, where's that telegraph form? We should also welcome your enquiry by telephone or letter. 


COOPER & CO. (B’HAM) LTD., BRYNMAWR, BRECONSHIRE 


Telephone: Brynmawr 312 Telegrams: Felting, Brynmawr 











WELLWORTHY AL-FIN 
armoured ring groove 


LONG LIFE PISTONS 





more than pay for themselves 
in the first year... . BECAUSE 





The average life of an Al-Fin Pist: east 100°, more 
than normal types. This doubl ¢ saves you the 
cost of one overhaul and the cost o! er set of pistons 
To this can be added the further effected by keep- 
ing the vehicle on the road duri: ole period. No 


wonder so many large fleet own | 


AL-FIN is the best investment yet 








in Al-Fin armoured ring groove piston. The top ring 
groove has an austenitic cast iron insert bonded to 


WELLWORTHY the alloy giving strength where it is required, prolonging 


piston life by at least 100' 


Al —~ FIN ‘The Choice of the Expert’ 


BONDED INSERT PISTONS wecttworrHy LIMITED, LYMINGTON, HANTS 
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Do not disturb 


Can two hands do the work of four — or six — or more? Does increased production 


necessarily require more man-power? 

Can life be made more attractive and easy for my present operators? 

These are questions often asked by harassed production executives in practically 
every industry, and the lucky ones find the answers they want in Enots several 
booklets explaining in fullest detail the advantages of controlled air power in the 


factory. 
Automate with Enots and British Bellows Pneumatic Equipment NOW! Our tech- 


nical representatives are ready to advise you on your particular problems — and 
without the slightest obligation of course. 

Two short films “Production Miracles'’ and ‘Operation Push Button’’ produced by the 
Bellows Corporation of Akron, Ohio, U.S.A., and illustrating the application of pneumatic 
devices as aids to increased production and efficiency, are available for exhibition on 
application to Benton and Stone Limited. 


ONd QE iP ih Sih ep iM PSP AYP. 


PNEUMATIC EQUIPMENT 


BENTON & STONE LTD., ASTON BROOK ST., BIRMINGHAM 6, ENGLAND 
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Cay 
ie WITT, 


3) and Hooke’s Type Universal Joints have a place in every 
industry. They are precision made to combine high load 
carrying capacity with constant reliability over long periods 


of service Why not write for details today ? 























ee 


i 














MOLLART ENGINEERING COMPANY LTD 


KINGSTON BY-PASS + SURBITON + SURREY + TELEPHONE ELMBRIDGE 0033-7 + TELEGRAMS PRECISION SURBITON 
1442 











ee wear 
FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 


Automobile Engineer, July 1956 





PARK GATE 


QUALITY STEELS 
FOR NUTS & BOLTS 





high tensile 
steel bars 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


TELEPHONE, ROTHERHAM 2141 (10 lines ® TELEGRAMS. YORKSHIRE. PARKGATE, YORKS 
97 
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Here’s one produc tion 


worry easily solved . 


You need not waste time over the choice of cutting f the Fletcher Miller 
range supplies every answer with a thoroughne P len the hearts of all 
production engineers 

For we have produced a complete range of 44 j fluids which, between 
them, service every conceivable combination of meta and cutting process 
Specialisation, plus unremitting research, ha € provide you with 
this practical aid to higher productivity 

A few typical examples follow 

Vor taster cutting of high duty aluminium alloy» 

Alumedge water soluble oil has exceptional! meta affinity and prevents the 
build-up of fused swarf on the tool nose whils g high finish and true 
thread contours 

Vor tooling non-ferrous alloys 

Both Lardedge and Pale Swift straight oils offer ¢ advantages in cutting 
copper, brass, bronze and zinc alloys, eith tan, turret or semi- 
automatic lathes 

Por all grades or iron 

Here lronedge gives a fine finish with complet ity of mixture and 
absence of stain on the machined parts. Pe qually well on the 
high-duty irons which are so much in evidence 

if you want on-the-spot advice, write or telep! i we shall put you in 
contact with our local technical representative a matter of hours 
Alternatively, send for the latest edition of our P tion SP 173, * Cutting 
Fluids on your trade card or heading please 


SPECIFY 


YOUR PARTNERS IN PRODUCTION 


FLETCHER MILLER LTD ALMA MILLS HYDE CHESHIRE 


CF 100 
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Britain’s Roman Highways 


yay , 


| 
i 


THE FOSSE WAY 


: 


\ 


When the Romans invaded Britain they were / / with the problem of 


i 


creating suitable highways which would gi } vions access to the 


ends of the country, Of the many they built most important and 
famous were the Four Ways Watling Sire lhe Fosse, Ermine 
Street, and Icknield Street 

The Fosse ran diagonally across England from | In to Devon at 
the mouth of the Axe near Seaton, Owing to t} f towns and 
villages on it, the road is not reflected ver) y n our present 


highway system Halford 


At the Lincoln end the Fosse joined Ermine Su ut Canwick 
Cirencester 
Hill, and went directly to Leicester. From re the road ran 

to High Cross, across Warwickshire to Halford w/ ( merged Bath 

with the Warwick-Cirencester Road. It cor sed through 

Moreton-in-the-Marsh and Cirencester uv ecame 


nl 


Akeman Street, until it reached Bath one 
Richard Berry have been actively concerned i Improsing 
he pa age of chick ve « roads of Bettain and th 
w orld for over a hum ‘ ay the tradition of their GABBY Om BERRY 
skilled craftsmen Th by the proda@ets of their 
uw ee RICHARD BERRY & SON, WEST BROMWICH, STAFFS. 
7 Tel: West Bromwich 1766-7-8. 


iat SPRING DPSsit.s 


Own OF THE (BROCKHOUSE ) COMPANIES 
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REMARKABLE PERFORMANCE 
OF ALUMINIUM BRONZE 


vw 
rv 


terry Gun-metal W2S in, thick--hurst§ at 
4480 lhs. per sq. in 
RIGHT Aluminium-bronze 010 in, thick burst 


at 4816 hs. per sq. in 


Recently we tested to destruction two similar 
hollow castings—-one in gun-metal, the other in 


aluminium-bronze. The gun-metal had a_ wall 
thickness of 0°25 in. and withstood pressures up 
to 4480 Ibs. p.s.i.-a very good performance. The 
casting in aluminium-bronze burst at a slightly 
higher pressure (4816 Ibs. p.s.i.) but its wall thickness 
was only 0°10 in. Surely an impressive demon- 
stration of the weight/strength characteristics of 





CASTINGS FROM A FEW OUNCES TO 10 TONS... 


in all non-ferrous alloy Precision machining 


this alloy 

We were one of the first foundries to cast in 
aluminium-bronze and to-day we supply castings 
in this alloy to customers all over the world wheel blanks, and chill-cast rods and tubes 


Specialists in aluminium-bronze, centrifugal-cast 





One of Britain’s 
Largest 
NON -FERROUS 


Foundries 








Send your enquiries to: 


T. M. BIRKETT, BILLINGTON & NEWTON 17) 


HANLEY & LONGPORT, STOKE-ON-TRENT 
Head Office: Hanley, Phone: STOKE-ON-TRENT 22184-5-6-7 Longport, Phone’ STOKE-ON-TRENT 67303 
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Where’s 


washer?.. 


With GK N Sems Fasteners there’: 
no fumbling, no time wasted 

in putting washer and screw togethe 
by hand, Sems are supplied 

complete with the right-size, right-ty; 
of washer already captive around 

the collar of the screw. The washer 
can’t fall off, can’t be mislaid or 
missed out, Vibration-proof Sems mab 
firmer fastenings, they mean easier har 
speedier assembly and simpler orderings 
and stock control, They are availabl 
toothed or flat washers in a wide variet 


if it’s a matter how to fasten one 
thing to another, get it touch with \ 


GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED Ser div f Box 24, Heath Street, Birmingham 18 


f / 
S/sru/ 106s 





GEAR TOOTH ROUNDING 
and GCHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 





We also manufacture Rotary Cam and 

Profile Milling Machines, Short Thread 

Milting Machines, Multiple Drilling 

ENGINEERING CO. LTD. (iepmeianie nreatincs 
’ ‘ End Facing and Centring Machines, 

Special Machine Tools for High 


COVENTRY PHONE COVENTRY 8864 Production 





Rainbow 
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THE INTERNATIONAL FURNACE EQUIPMENT CO. LTD. 


; 4 
hae ¢ fleas CH AMMOUMAWGY Ahe 
pore Fer. Af of (7A? GY POC SIM pol fo 


AS) 0 pel ainaal maniufaclire Ahe 


ff +7 duct Sf 


HOLCROFT & COMPANY of DETROIT 


GREAT BRITAIN + AUSTRALASIA 
AND ALL BRITISH COLONIES 
AND DOMINIONS EXCEPT CANADA 


for 
FREATRENT rUSAATCES 
OWT? 
Typical heat treating applications 
CARBURISING « CARBONITRIDING 
CLEAN HARDENING « ISOTHERMAL HEAT 
TREATING + ATMOSPHERE GENERATION 


THE INTERNATIONAL FURNACE EQUIPMENT €O. LTD. 
ALDRIDGE STAFFS 


Telephone + ALDRIDGE 52245-6 
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at all stages of manufac- 





ture ensures a trouble 

free product... . the 

reason why most manu- 

facturers use High Tensile 

Cylinder Head, Gear Box 

and other Studs made 
by 


YARWOOD INGRAM. CI" 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EXC baston.3607. 


7 
STANDARD EQUIPMENT FOR BRITISH MOTOR CARS 


LIMITED : MANCHESTER 
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Continuous milling 


Milling flange faces of petrol pump bodies at the Dunstable works of AC-Deico Ltd 


Material—die-cast alloy, number on table- 


Production milling time on many different com 
ponents can be cut considerably with this versatile 
Model 2VR continuous vertical miller, with first- 
class finish and without strain on the operator 
Continuous milling cuts the unproductive waste 


out of floor-to-floor times. No time is lost ia 


cuts floor-to-floor time 


12, Time allowance—3 secs. 


traversing or loading and unloading. The 2VR ji 


milling all the time 
Write for a new leaflet showing how we have 


approached many typical cases. Let us see if 


we can do any of your jobs faster and better by 


continuous milling 


ADCOCK & SHIPLEY LTD 


P.O. Box 22, Ash Street, Leicester. Telephone 
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Leicester 24154/5/6 


Telegrams & Cable 





antic a, Chucks 


NI STANDARD SIZES OF bet 
ona OWN sPECIFICATIO 


C P 


Ost suitable to 


your 
size of chuck ™ 


and 


own needs. 


Write for your COPY today. 


J. H. HUMPHREYS & SONS, LTD., BLACKRIDING ELECTRICAL WORKS, WERNETH, OLDHAM. PHONE: MAI 1651 


Material handling 
auxiliaries 








to your owN 
requirements 








GIRDEX material handling ixiliaries can be 





designed to handle your product 


production system. We speciali 


be pleased to quote for your ind 


GIRDEX ENGINEERING CO. 


Telephone : ACOcks Green 2205 


LTD. 


ind fit into your GIRDEX 


pecials’ and will 


jal requirements 


, WESTON LANE, TYSELEY, BIRMINGHAM I1 


{/ Motor Components’ Company 


Telegrams : GIRDEXPRES 
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THREE-WAY HORIZONTAL 
DRILLING MACHINE 


This machine is designed for the simultaneous drilling of three 
radially positioned holes. A fabricated steel base carries a 
central fixture, which holds the component for machining. 
The three Sentinel-Renault unit heads are mounted on 
standard cast iron bed extensions. The machining cycle 

is automatic and is push button controlled from the 

front of the machine. 





























Sentinel. Renault unit heads are now 
available on very short delivery terms 

have you written for your copy of our 
brochure illustrating their range and 


application’ 


SENTINEL (SHREWSBURY) LIMITED SHREWSBURY 
TELEPHONE SHREWSBURY 2011 TELEGRAMS SEN TNOLL SHREW SOB BT 
Es A METAL INDUSTRIES GROUP COMPANY cme 


yb/ 92/5448 
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Pot 
Maximum 


Phoduction 
Gyptlan andl Yubrel Lathes 
with cpacilia up to 35 in, 
sing over bed and Bh tn. dé. 


~ Full details on request ~ 


STANDARD LATHE i% 


H.W.WARD & CO.LTD 


SELLY OAK. BIRMINGHAM 29 seity oak 113! 





Salisbury 


GEARS 
and AXLES for Smooth Transmission 


In addition to the well-known Salisbury Hypoid Axles and Drive 
Units, we manufacture a wide range of Gears and Gear 
Assemblies. These include Straight Bevel Gears produced on 
Gleason-Revacycle machines, and also Spiral, Bevel and Hypoid 
Gear Assemblies. Salisbury Gears and 
Gear Assemblies are supplied to cus- 
tomers’ own designs, or our own Design 
Department will gladly assist and advise. 


SALISBURY TRANSMIS)SUON M 4 Birfield Company) BIRCH ROAD, WITTON, BIRMINGHAM, 6 
TELEPHONI TELEGRAMS: SALISAXLE, BIRMINGHAM, 6 
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INDUCTION 


4 ’ 
Must eee where consistent results with critical 


depth and hardness are required. Crank, cam and axle 
shafts, pins, links and rollers, gears, bushes and many 
similar components can be satisfactorily treated with high 
treatinent 


or medium frequency equipment. Our heat 


division will prove this by hardening your samples 
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singly or in mass production. Plain 
carbon or low alloy steels can 
frequently replace more expens 

ive highly alloyed steels when 


induction hardening 1s used. 





EFCGO- INDUCTION 


TOCCO HARDENING 


ETT, ESR 
FOR 


ay en 
¢ Economical — 


HARDENING 


WRITE FOR LEAFLET 


If you have a hardening problem 


Pad ‘ @ EFCO have the answer. 
ELECTRIC FURNACE COMPANY LIMITED 


NETHERBY, QUEENS ROAD, WEYBRIDGE, SURREY Weybridge 3691 
Associated with Efco Ltd, Electro-Chemicol Engineering Co. Ltd., Electric Resistance Furnace Co. Ltd 





What do you know- 


about 
SOLDERING ? 


If you can find two minutes to spare and 
a pencil—why not try your luck with our 
Solder Quiz” 


Thi action-shot was taken in a 
famous manufacturers’ Solder Shop 


1. What are they making? Is it a 
(a) Radiator? 
(b) Heating Element” 
(c) Air-conditioning Grid’ 


The process in progress 1s . 
(a) Dip Soldering ” 

(b) Fluxing 7 

(c) Tinning ? 


The bath contains : 
(a) Hydrochloric acid 7? : NOA JO] SJ9MSUR OUD 
(b) PRYSOL Soldering Fluid ? oe papel Bo 
(c) FRY’S T.M.5 Dipping Solder — Suetaned” neepe 


jos Aur DARY NOA i 


Presented by: i SNOLLSANO 
AUIOUODSS 
Wnwixful SAID O} 


5 | un ".¢ AjUO Bururey 
UOd ‘KOE pourjas 
F Lea ¥ c Metal foundries Limited SW SAME Ot 





Buruuty (9) we) “7 


Tandem Works, Merton Abbey, London, S.W.19. quel Auy 
40) solPIpey (®) I 


SUAMSNYV 








Telephone: MITcham 4023 


and at MANCHESTER GLASGOW BRISTOL * DUBLIN 


MnP pe 





OLDHAM 


GAN ORR —8% CENTRE LATHES 
"7 8 5 | of STONE WALLWORK ITD 





cision and toolroom 
work. Drive by 10 h.p. 
motor, speed range 
21-945 r.p.m. 


Also made in 104” size. 


WOODHOUSE & MITCHELL 


BRIGHOUSE, YORKSHIRE—PHONE: 627 (3 lines) 


wM.18 
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HEAT-RESISTING CASTINGS 


Doncasters make Heat Resisting Castings for continuous and batch ty pe 
furnaces, and for other uses, in alloys suitable for operation at temperature 


up to 930°C. Maximum weight of individual castings, up to 3 cwt 
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DONCASTERS <> |F 
1778 DD 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS - DROP FORGINGS » HARDENED STEEL ROLLS - HEAT TREATMENT 
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FOR ALL METAL PARTS, MACHINERY, 
FLOORS, WALLS, PAINTWORK, TILES, ETC. 


Grease and oily deposits don’t stand a when GUNK gets to work! Simply 
brush or spray GUNK on wherever eaned rinse off with water and 
see how all traces of grease and oi! intly removed, So simple to use and 
so effective! There is no bothersome heating or mixing either. GUNK is supplied 
ready for use in 5, 10 and 40/45 gallon d 


Send today for a free trial tin and see fi urself the remarkable cleaning’ powers 
of GUNK 


Manufactured by BENNETT (HYDE) Ltd. - Boston Mills - Hyde - Cheshire tel. Hyde 1377-8-9 





CRANKSHAFT BALANCING 


JACKSON & BRADWELL MODEL |.E. ELECTRONIC BALANCING MACHINE 


The Austin M r ( Ltd. are using Model I.E. dynamic 
a balancing ma or testing Series ‘B’ crankshafts 
where electron ition has proved to be not only exact 

highly expeditiou 


@ Electronic Indicatior 1s speed with accuracy. 


@ Direct readings can | en in any plane along 
the component 


@ Amount of wnbala and angular position 
easily traced 


WRITE FOR ILLUSTRATED LITERATURE 


BALANCING POR THE TRADI 


We offer balancing Jackson— Bradwel 
Halancing Equip me m > iDs-OOU its 
lengths up t ft 


BHALANCING CAL SERVICES 
; Bradwell Lid 


Site 
a SS te 
7 § ts % a] 
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TURN BACK THE PAGES... 


One of the most famous cars in the world—the 


well-loved ‘Baby’ Austin of the nineteen twenties 


Hardy Spicer first supplied ‘Hardy’ 
flexible couplings for the 
Austin seven in 1922 


Today AUSTINS, in common with the 
majority of modern motor manufacturers, fit Hardy 
Spicer propeller shafts and couplings to its 
successor the present day A.30, and their entire 
range of passenger cars and 


commercial vehicle 


HARDY 

SPICER 

— = HARDY SPICER LTD - BIRCH ROAD - WITTON - BIRMINGHAM 6 
A Birfield Company 
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NOW SATISFY YOUR 
DEMAND FOR 
PERFECTION 


Use the right masking tap 
Permace! masking tape 1 
manutactures Here are 


tay —and their use 


Rover Car Co. Lid 
The Use: Protect 
machines juriny 
manulacture 

The Tape: Permac 
Self-Adhe No. 4 
Unbleached 
Masking lap 

of unbleached cott 
cloak 

stantiy ana fir 

an 

crntiv twa 

and casi 
unatiected |! 

ot the « 

mally us 


and dorm 


A GUIDE TO PERFECTION 
brochure helps guide you thi 
packaging fapes and sul 

exam ple a fied Send for 


PERMACEL 


RADE MARK 


INDUSTRIAL MASKING TAPES 


INDUSTRIAL DIVISIONAL De At 


Golwon.«Gohmon (GT. BRITAIN) UGH, BUCKS 























. Be 
ma a 
os 


BETTER TO HAVE 
INSTALLED UDAL 
PRESS GUARDS... 


Fatigue and familiarity lead to accidents. This 
is a slight one, but it might have been serious. 
The answer is to install Udal Fastrip Guards, 
synchronised for split-second timing so that 
speed is not sacrificed to safety. Send for 


details today. 


PRESS GUARDS 


J. P. UDAL LIMITED 


Interlock Works, Court Road, Birmingham 12. 
Telephone ; CALTHORPE 3114 
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PLANNED ECONOMY. 


With rising costs and increasing competition, the modern designer 
must constantly be checking new methods and ideas to effect 
economies in his Company's products. One of his problems may 
concern Silver Soldering perhaps he requires a specially shaped 
washer for resistance brazing, or a ring for induction brazing 
whatever the shape or temperature range it is certain that the 
Sheffield Smelting Company can supply it. 


The Sheffield Smelting Company has a team of trained technical 
representatives available to discuss your brazing problems. Let u 
help you to plan your own economies at the design stage 


a“ ys 
Agsec0 Silver Solders & Brazing alloys for ferrou 
woe §6©60o and non-ferrous metals 


ee am ro 
THESSCAL Hard Solder for Aluminium and its Alloy 


D.T.D. approved 


* DIMPALLOY ”’ Flux coated Silver Solder sheet, specially 


designed for resistance brazing 


Ta 


MEPPLIELD SMELTING Company Limited 


HEAD OFFICE & WORKS ROYDS MILL STREET SHEFFIELD, 4. also in LONDON and BIRMINGHAM 





Automobile Engineer, July 1956 





AUTOMATION 


Automatic TRANSVERSE 
SPRAY COATING 


MACHINE 


A revolution in high-speed spray coating 


This revolutionary Automatic Tran 
Machine can increase production | 
It has been designed and perfected 
under al! working conditions to pr 
finish of exceptional quality; uniforn 
and texture, and superior to anythi 
manual method 

Constructed for either horizontal 
the machine will spray large or s1 
material as quickly as they can be fed 
Adaptability is such that dissimilas 
sprayed together in the same operat 
One or more of these machine 
finishing costs very considerably. W 
DeVilbiss - Aerograph engineer to 


MARK i With fixed traverse speed 
MAREK IV With variable traverse speed [ 
Overall width: 4 ft. 2 ins. to 8 ft. 2 ir 
Length of Traverse: up to 6 ft 

Height of movement: Adjustable fron 


THE GUN. One or more Type AGA Automa 
the area to be covered. There is a range of a 

known finishing material 

All guns shut off automatically at the end of ea 

fluid tip is cleared by the fluid needle, and « 

material Causing an imperfect spray pattern 


FOR MASS PRODUCTION SPRAY FINISHING OF ALI 
Textiles 
Paper Surfaces 


INCLUDING: Tiles - Panels . Leather - 
Wall Paper Metal Sheets 


Asbestos 
Rubber Sheeting 


»pray Coating 
uch as 500° 
longed tests 
t high-speed 
KNeSs, colour 
; 


xluced by any 


tical traverse, 
heets of any 
the conveyor. 
may even be 


reduce your 
1% ask for a 
| advise you? 


per minute 
ft 


e fitted according 
to suil every 


uring that the 
i build-up of 


FLAT ARTICLES 


Linoleum 


DEVILBISS 


AEROGRAPH 
Sels the pace m spraying 


Write now for descriptive literature AZ.6 

THE AEROGRAPH CO. LTD. (SALES 

VIADUCT LONDON BE.C.! Tt 
Branc he Hirmingham Arist 


Factory at Lower Sydeni 


4 HOLBORN 
CITY 4361 


TABI}I 


V’hote ; Courtesy 
Willenhall Motor 
Radiator Co., Lid 


Press Tools & Stretcher Dies 


AT A FRACTION OF THE COST using 


KIRKSITE ‘B’ 


LOW COST- SPEED-HIGH RECOVERY VALUE 


Cost of dies made with KIRKSITE ‘A’ is only a fraction 
of those made of steel or cast iron, the more intricate the 
tool the greater is the saving. Use of KIRKSITE ‘A’ also 
means that dies can be produced in a few days eliminating 
long waiting periods for tools. A complete and speedy 
service for the production of both patterns and dies is 
operated. KIRKSITE ‘A’ data gladly sent on request. 
Also the Hoyt Buyers’ Guide, listing all the Hoyt products 


and services. 





Kirksite ‘A’ and Plastics: 


Kirksite is specially suitable 
for metal moulds for Polyester 


OBTAINED FROM 
resins, having a very long life 


KIRKSIT E under operating conditions with 
Me eee Polyesters, whether plain or 
reinforced. 


200,000 


PRODUCTION RUNS 





Petrol tank pressings in 20 gauge steel from one 
KIRKSITE punch 

60,000 Aircraft jettison tanks in 16 gauge steel 
20,000 


20,000 


Delivery van sides in 20 gauge steel 

Runs in aluminium alloy sheet without any appre- 
clable wear on tools 

50,000 Special plastic helmets on one set of KIRKSITE 
tools 

25,000 Special rubber parts from a KIRKSITE mould 


All the above tools were still serviceable. 


Picsecs. 


DEODAR ROAD, PUTNEY, LONDON, 
Telephone: VANdyke 6061. 


ANTI-FPRICTION METALS 
PUSIBLE ALLOYS, BT* 


METAL CO. 
OF GT. BRITAIN LTD. 


S.W.15. 


PLAIN BEARINGS 
BRONZES & LEAD BRONZES 
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The Latest Development in 
Water Coolers 


Low initial cost 

Low fan power 

Reduced costs of electric current 

Low height, suitable for confined 
spaces 

Easier biending with architecture 
of bulidings 

Unique cross flow principle 

Gravity flow non-clog water dis- 
tribution. 


Quiet running 

Simplicity of design 

Easy installation due to seif-con- 
tained construction. 


Easy access and maintenance 


NUT 


HEENAN-MARLEY AQUATOWERS 
are manufactured by 


HEENAN & FROUDE LIMITED ~« WORCESTER ~« ENGLAND 


+ bet bt 2 tH 
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Cellular 
Hard Chromium 


Plating 


(directly deposited on all metals 
and alloys, except magnesium) 


we: CYLINDERS 
»» 900% LONGER LIFE 


, Get full details without delay from — 
<M> MONOCHROME LTD. Studley Rd., Redditch, Worcs. 


Teleohone: STUDLEY 121/2/3/4 


be ’ wy : 
2 Ariel- 
*>~ prand +e 
Ue 
CALIBRATED JETS a) arom aTiC 
| ) 


acwines 


f { C 
| y ‘a sf v tt $ 


Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to Bri Standard 
No. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to 5” dia all of 
which discharge a specified flow to wit! e limits 
under specified conditions. ‘Amal’ calibrac ets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 


l 








Service to the Motor 
ys and wher Liles 


AD AMAL LTD., WITTON, BIRMINGHAM, 





— 
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Je Wook 


ad STAMPINGS ALLIANCE LTO. 
8/RMINGHAM 


Although designed primarily for 
the machining of light alloys, a wide range 
of speeds and feeds gives the ARCHDALE 
18” VERTICAL remarkable scope on many 
other materials. A typical example of this 
versatility is seen at the Birmingham works 
of Stampings Alliance Ltd., where it is 
applied to good effect in sinking cavities in 
chrome—nickel—molybdenum die steel 
There are 18 spindle speeds ranging from 
18 to 2000 R.P.M. and 4 rates of longitudinal 
table feed for each speed. The spindle has 
rapid and fine vertical adjustment and the 
swivelling head machine gives up to 45 
inclination each side of the vertical 


RCHDA ‘ae 


VERTICAL v 
MILLERS ih Sn ccna ete HEAD... 


JAMES ARCHDALE & CO. LTD., BIRMINGHAM 16 
SOLE SELLING AGENTS. ALFRED HERBERT LTO. COVENTRY 
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‘he ee es 
e 


Bhi ee 


vor FERROPRIN 


‘the ‘light-stopping’ lead | 


There's never a shadow of 

doubt about the firm impression 

made by a Ferroprint pencil. 

Black uniform lines always — 
distinctly better for clear photo-print 
reproduction of fine detail. You save 
lime an1 work too. because no 
inking-in 1s required, Spectally 
mate for you—so ask for it 


hy name ker ropr int, 


Ferroprint solves your pencil problems 
Long-lasting porn. 
Consistency of degree. 
Smooth, extra-tough lead. 
Light-stopping properties. 


THE ROYAL SOVEREIGN PENCIL GO. LID.. LONDON. N.W.10 


Taking the strain! 


Movement, vibration, power stresses, these forces 
WITH | provide a constant tug-of-war with every bolt and nut. 
ake + That is why engineers use Richards “Hi-Strain’’ bolts 


which take such strains with maximum safety. 
Supplied Heat Treated to B.S.S, 1083 and B.S.S. 
e 1768 Grade R Quality 45/55 tons tensile. 
A.) Threads to Whitworth B.S.F., U.N.F. 


and U.N.C, 





SCREW THREAD /NSERTS 


* Regd. Trade Mark 


No fractional gains either; substantially faster and surer 
assembly is a certainty and here's why 

Fit Heli-Coil! and reduce number of fastenings required, Use 
set bolts (which can now be shorter) instead of double 
threaded studs and eliminate “worrying'’ cover plates etc., 
into position. Fit Heli-Coil! and reduce torque loading for 
same duty. Reduce the wall boss size—r interbore 
needed, Use lighter materials and improve thread strength. 
Fit Heli-Coil! and have all the advantages of a polished, 
rolled, internal thread. 


Please write -for full informati 


ARMSTRONG PATENTS CO. LTD. 
BEVERLEY - YORKSHIRE 


CHARLES RICHARDS & SONS LTD., Dariaston, South Staffs. 


Tia 
ee ee LL peels Phone: james Bridge 3188 (8 lines) P.B.X Wires: “Richords, Darlaston."' 
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Consistent machinability is a well- 
known feature of Meehanite repeti- 
tion castings. This is achieved 


through exceptionally close control 


of quality throughout all stages of 


their manufacture. 





No matter what the size of repetition 
castings you require, from a few 
ounces upwards, we shall be pleased 
to help you. For large castings 
—up to 20 tons—consult our job- 


bing foundry. 


rr, 


Asumorts MEEHAMITE 


Src 


ASHMORE, BENSON, PEASE & CO. 


STOCKTON-ON-TEES 


A Member of the Power-Gas Group 
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Famous Quotations 














ELECTRIC 
EQUIPMENT 


for Garage and 
Workshop 


A.C. and D.C. Motors 












Starters and control gear 
Automatic 
Mazda lamps 
and lighting equipment 












Tt 
BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND 
Mamber of the AE| group of companies ase 


I aE A Sane 
REQCUIRE THE BES7 FOR REALLY RUGGED WORK 


ALUMINIUM 2 peters: : 
NON-FERROUS Ge > 


CASTINGS 
CET 


°°’; SINTERED ¥ 
BP. METAL | 
> \ FRICTION 


OTE By Wai 

















* Operative noothness 


. * Frictional stability 
i * Long working life . 
ONS FT Rit 
~‘ — a, 
; : ge © é 
‘ 


ee a 


Specialists in the n of the fines 
quality Sand Cast y Die Castings 
and Presswire Die ¢ sll Light Alloys 
and Non-Fert ' the most modern 


methods, 










THE SANDWELL CASTING CO. eens act alien ~ oe 


BANK STREET FOUNDRY, W BROMWICH yhurst 25 
Tel: STOnecross 2231 (4 lines) Grams REPCA WEST BROMWICH 
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Ch wire inuilll 


The high rates of output and the degree of accuracy ootainable on the Churchill 


‘* Fulcro-Sizer’’ Automatic Plain Grinders are a revelation even to those 
accustomed to producing fine tolerance work on a manufacturing basis 


THE CHURCHILL MACHINE TOOL CO., LTD., BROADHEATH, Nr. MANCHESTER 


Export Sales Organisation Home Selling Agents 
Associated British Machine Toe! Makers Limited, London, Branches and Agents Charles Churchill & Co. Limited, Birmingham and 
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Why pre-assem -aesembled 
lock washers and herg and screwe? | 





Placing lock washers on 
screws takes time —costs 
money 


SEMS eliminate this 








With SEMS, washers are 
held on by the screw’'s der red twist- 
rolled threads, Washer d teet b hter 

losses are climinated 


fit closer 














MARSLAND RD - BROOKLANDS MANCHESTER 


TELEGRAMS : 


Registered Trade Mark 


PRE-ASSEMBLED WASHER & SCREW UNITS 


SHAKEPROOF'’ LOCK WASHERS USED ON SEMS ARE MANUFACTURED BY 


a 


“SHAKEPROOF 


PRODUCTS 


BARBER & COLMAN LTD 


TELEPHONE: SALE 2277 (4 lines) 
“BARCOL” SALE. 


SEMS ARE AVAILABLE TO BRITISH INDUSTRY FROM :- 
ACTON BOLT LTD., CHASE ROAD, ACTON, LONDON, N.W.10 
GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD., BIRMINGHAM 18 
H. WEWTON & CO. LTD., NECHELLS, BIRMINGHAM 7 
LINREAD LTD., STERLING WORKS, COX STREET, BIRMINGHAM 3 | 





Can we help you? 


Our technical staff have over 80 years accumulated manufac- 
turing experience in the use of Tinned and Leadcoated Steel 
Sheets for the automobile industry. This knowledge is entirely 
at the service of your designers and production managers. 
We are always glad to advise and discuss particular problems 
of the industry with you. 


specify orn hy: by name 
Tinned and Leadcoated Steel Sheets available 


in a wide range of sizes 


SEND FOR BROCHURE Niustrated, informative 


interesting-—and yours on request 


SHIMWELL & C? Lt? 


TURER 


WELLINGTON ROAD LEYTON LONDON E.10 
Te t 


Automobile Engineer, July 1956 























for Gears 


Specialists in spiral bevel and hypoid gears for rear axles, 
[differential components, and assemblies, double reduction axle: 
automatic gear boxes and transmission gears and components 


Camshafts and timing gears 


ENGINEERING COMPANY LIMITED 


HYTHE ROAD, WILLESDEN, LONDON 
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MODEL No 
P2DEC IS £6 7s. 6d 


Tedd ingion 


ponerse by courtesy of 
London Transport Executive 


IN BRITISH MADE 


The industrial North has long 
known PRESTEX Regd 
Watches. Now this time- 
honoured name graces the 
dials of PRECISION-TESTED 
Stop-Watcches, vested with 

n very f.ne accuracy limits 

to suit the need of Science 

and industry 


Prestons 


INDUSTRY’S 
wy 
o ang ‘\ 
Ch, . % F > 
Cctj ali O 
c t ive seal » Tested Stop-Watches 


> ere available only from 


Ro | PRESTEX Precision- 
4 no” | 
against i | Prestons Led. 


"L mwomeron Shaft Seals are ideal for shafts 
running at speed. For example a 34" dia. shaft running 
at 2,000 r.p.m. in temperatures up to 300°F is quite 
normal. As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 
at lower speeds or to smaller ones at high speeds. They 

will retain most liquids or 
vapours at pressures from 
30-in. vacuum to 250 Ibs. 
per sq. in., and are un- 
affected by continuous or 
intermittent running, or 
reversing 


The British Thermostat 
Company are the largest manu- 
facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 
experience in the design and 
application of metallic bellows 
and packless shaft seals. Write 
for Leaflet NS.5. 


THE BRITISH THERMOSTAT CO. LTD. 
SUNBURY-ON-THAMES, MIDDLESEX 
Telephone : Sunbury-on-Thames 456 


Telegrams & Cables: THERMOSTAT, SUNBURY-ON-THAMES, TELEX 
Telex: 2-2742 TEDDCONTSNBRY 


MODEL No. P 2 DEC 
£6 Ss. Od. 


MODEL No. 
P2105 


STOP-WATCHES 


With 7-jewelled pallec move 
ment, and made from the 
f nest materials with readily 

imterchangeable parts for 
speedy repairs, these 
Prestex Precision-tested 
Timers have set a new 
standard and represent 
exceptional value 


Precision-Tested 
STOP -WATCH 


Write for our i ust- 
rated leaflet giving 
full particulars to this 
address... 


PRESTONS LTD., PRESTEX STOP-WATCH DIV., BOLTON, LANCS. 


*1F YOU MUST HAVE 


46 AMALLEABLE 
CASTINGS 


SEND FOR DETAILS OF OUR FILM ‘‘MODERN MALLEABLE”’ 


HALE. HALE. 


imitreo DUDLEY PORT S$) 
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b.H.B. PISTONS 


provide the punch 


in the Austin Cambridge and in 
many other leading British cars 


including :— 
AUSTIN WESTMINSTER + M.G. MAGNETTE + MORRIS OXFORD SERIES Il 
MORRIS MINOR SERIES II + MORRIS COWLEY + STANDARD VANGUARD Ill 


AUTOMOTIVE ENGINEERING LTD 


(One of the Sheepbridge Engineering Group) 


THE GREEN, TWICKENHAM ~-_ Telephone: POPESGROVE 2206-9 + Telegrams : MOTIF TWICKENHAM 


OA/ 3267 


Automobile Engineer, July 1956 





Improve 


your 


SPOT 
WELDING 





with SYNCHROHEAT 
Welding controls 


The new “SLOPE” technique, in which the weld 
current has a controlled rate of build-up from zero, gives 
remarkable improvement in reliability of spot welds. 
Power demand is reduced and electrode life is consider- 
ably extended when synchroheat slope controls are 
added to any size or type of spot, seam, butt or hot 


closing machines. 





If you think it can 
produced in the form of a : conaden 
Blackheart Malleable Lron ¢ cthaedined 
—get onto us right away. Bring us | 73, ASHVILLE AVENUE, BIRMINGHAM, 34 
in at the design stage if possible. We 
have specialized in product 
Blackheart Malleable for 58 urs and 


can probably save you time and money, | | ITBBIE 
INNES 


Tel: Castle Bromwich 2989 











avoid snags, and produce a | r job 
If it’s just a question of qua even 








though we are in full prod n—we 

can probably meet your entire | ramme, 
and arrange deliveries to your 
1,’ requirements, Castings are laboratory 
controlled at every stage. Pr tion 


technique is such that castings are 








usually ready for immediate use 


on customers’ machining 








No complex 
electric cir- 
cuits. Replace- 
ments are 
negligible. No 
giass compo- 


nents. Sim- 
plicity ensures ready understanding and manipulation 


without special knowledge. Very large diagrams. No 


ack wea ant S HOTTON Photography, thus mis pon — eg om 
taking diagrams 

asin’ ; | 

oa > DOBBIE M‘INNES LTD. 


Nautical and Engineering Instruments 


OLDBURY, NEAR BIRMINGHAM 
BROOMLOAN ROAD, GLASGOW, S.W.1 


Telephone: BROadwel! 1631-7 
Also at South Shields - Liverpool - London 
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SHAFT 
MOUNTED 
~Y GEAR 
& SIZES |ourrur sree0s trom Wh ITS 


| 100 to 425 r.p.m. when 
of SINGLE used with CROFTS 
REDUCTION GEARS |SUPROR SURE-GRIP 


V-ROPE DRIVES. A development of our live shaft floating 


POWERS up to 70 h.p. drive which has proved highly successful 
8 SIZES |e wae we for over ten years. 


8 to 125 r.p.m. when 
of DOUBLE used with CROFTS 

REDUCTION GEARS |SUPROR SURE-GRIP 

V-ROPE DRIVES. 





Used in combination with other standard 
Crofts products, a much wider range of 
torques and speeds (including infinite varia- 
tion) is possible. 





SIMPLE MOUNTING direct on to the machine shaft, whatever the angle, eliminates couplings 
baseplates and foundations. This makes an ideal drive for vertical or inclined agitator shafts in 


chemical and food processing machinery, as well as for any horizontal application 
INTERCHANGEABLE BUSHES facilitate fitting on a wide range of shaft diameters 
DIFFERENT SPEEDS easily obtained using quick-change Crofts Taper-Flushbush pulleys 
BELT TENSION simply adjusted by the torque reaction bar 


WRITE FOR 

PUBLICATION Wo. 655/I. 
Units can carry driving 
motor as shown, or be 
supplied fitted with flange 


mounting motor 


(ENGINEERS) LIMITED j 
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said the eminent designer. ‘You have 


one view on pision marking — I have QUALITY BOLTS, NUTS AND SET SCREWS 


beats 6040 (4 tenes) 


UnNour 6 Lf7"iLD a0 ne 
he ONDON M1 Grems ML AUVOM, NORDO, LONDON 


another.” “But are you aware” 











continued “ that Specialloid have set a 
standard for us both, by producing a 
skirt form that gives not only freedom 
from seizure, but also good oil control by 


means of a concentric belt at the base?” 


**And if you require positive 
proof of the efficiency, 
look at this piston—the 
markings indicate 
large bearing areas 

on skirt and lands— 

you should always 


specify...” 


Unsurpassed for: Dimensional accuracy. Balance. 
Finish. Long Life. Value. Available in English, 
American, Metric and Unified Sizes. 


Spogiallloid | ee iam 


PISTONS 








JENKS BROTHERS LIMITED 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON 





SPECIALLOID LTD., BLACK BULL ST., LEEDS 10 : Tel. Leeds 31471/7 | 
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‘ ) nf 

We make a wide range of 
standard totally enclosed 
worm reduction units. 


Write for free book 


containing full details. 
g 
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JOHN HOLROYD & COMPANY 


TAKE OUR WORM FOR IT 


Holroyd worm gears are used all over 
the world on all kinds of 
machinery—from the biggest atomic 
energy projects down to the washing 
smith Why? 


worm 


machine in Mrs s kitchen 
Because they're 
gears—and that's as it 
We've been in the bu 


During that time 


first-class 
should be, 
siness 
for 90 years now 
we've developed our own 
materials—Super Holfos and ist 
Holfos Bronzes 
tools, and our own meticulou 


instruments. Wherever 5 


Spuncs 
our own machine 


tesating 


o/ 
Vv 


ou have a 
job for a worm gear, you can rely on 
a Holroyd worm gear to do it 


supremely well. Take our worm for it 


90 YEARS OF GEARS Holroyd 


TELEPHONE: MILMNBOW $*322 
cuc 180 


LIMITED  MILNROW ° LAN 





Next time you fit a 


SHOGK ABSORBER- 


insist on 





THE BUSH PEOPLE 
for NITRIDED 
JIG BUSHES 


and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 





8.5.5. 1098: 1953, the recommended sizes for the jig place holes 
being in accordance with British Standard for B limics (8.5.5. 


These jig bushes and liners are manufactured in accordance with 
164:1941). 





Standard Equipment 
on most 
British Commercial LAWRENCE Bros. MILLWARD LTD] 

passenger- | ROTHERHAM rt 
carrying 
vehicles 


Established 30 years 























IT’S ALRIGHT FOR PUDDINGS—BUT IN THE CASE 
OF ENGINEERING COMPONENTS IT'S DIFFERENT 

TRIAL & ERROR WON'T DO—THE INFALLIBLE 
TEST FOR HIDDEN FLAWS IS THE 


Manufactured under one 4 : EL | LEC | Be 


or more of the following 
Patents ELECTRO-MAGNETIC CRACK DETECTORS 
9017/54, 19978/53 : 

688 286, 629727 
627170, 460851 


* Send for illustrated 
Catalogue No. 226-1/1 


Send for 
Catalogue 


NEWTON & BENNETT LTD. VALETTA RD. LONDON W.3 FEC FLECTRIC Lro 


Telephone Shepherds Bush 3443/6 
41 SIDNEY ST., SHEFFIELD, |. 
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some thoughts on fertility... 


he things Wilmot Breeden make (with the 

exception of that old friend, your ignition key) 

are essentially anonymous, And properly so. 

A car, after all, is a car — not just an inspired collection 
of Wilmot Breeden components held 


together by a few extras like a chassis and an engine. 


It is important, however, to realise the extent to 

which certain components such as bumpers, 

and most decidedly locking mechanisms and handles lave 
become a spec ial study, As manufacturers 

Wilmot Breeden are faithful contributors to an entity 
which does not bear their name. As spec ialists, 

they are ceaselessly Cross fertilising their ideas with those 

of their customers, with the result that year by year 
Wilmot Breeden research is a factor in the steady 


overall development of the automobile, 
Dramatic development ? Not necessarily. But consistent 


It helps to explain why virtually every British car on the 


roads today owes some part to Wilmot Breeden, 


WILMOT BREEDEN ARE AT BIRMINGHAM ALSO AT LONDON MANCHESTER 
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Nelson stands on his column 

















T J P.V.C. WING PIPINGS as supplied to leading motor 
nla manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 


stands ON are guaranteed to meet your particular requirements 


Extrusions are our business — not just a department 
Please write for brochure on extrusions for the’ motor industry. 


is own C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


L008 MAME | Lar tnessen ery Caner tomerionin 


Telegrams: Tufflex, Norfinch, London 


BRAKES! 


NEW PROGRESSIVE 
DUAL CONTROL VALVE 


FOR TRAILER BRAKES 
=" —_ FEENY & JOHNSON LTD 


134-136 Ealing Road, Wembley, Middlesex 
Tel: WEMbley 4801-2 Grams: FEEJOHN, WEMBLEY 








WIGS AND 
MOULDS) LTD. 


INTAL 


THE INTERNATIONAL TWIST DRILL CO. LTD. | 


INTAL WORKS * WATERY ST. ° SHEFFIELD «3 | 
Telephone : 23072-3 Telegrams: Fluted, Sheffield 


OBTAINABLE FROM YOUR STOCK 


London Stocks: 16, ALDERSGATE ST., €.C.1 = 
28. STATION RD, ACOCKS GREEN Telephone 


c eee trig ; re Acocks Green 
Glasgow Stocks: 50, WELLINGTON ST., C.2 6 oe. BIRMINGHAM 27 one 


Phone; CiTy 6994 
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read 


what S.C.H.Davis of The FIELD 
has to say about 
The Adjustable 


ELAPLOoampers 


as fittedtc ARMSTRONG SIDDE LEY 


SIyphie 


346 


. unlike some of its pre- 
decessors. this control does work. The car will “flow” 


over any kind of road surface most comfortably and 


can be adjusted to any load —and all this while run- 


The Adjustable Telafio 
Velescopic Damper provides 
instant ride-control from 

the driver's seat at all 

speeds and under all conditions, 
It will be available in due 


course for other makes of car. 


An Original Product of TELAFLO LTD 


in association with UNIVERSAL DAMPERS LTD, SHIRLEY, BIRMINGHAM 
Telephone: SOLihull 4615/8 
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MEKELITE 
ceantn <— @x@ > jomr 


INDUSTRIAL 
LIGHTING 
UNITS 


For wall, bench or machine mounting. Catalogue sent free on request 


MEK-ELEK Engineering Ltd. 


MiTcham 
MITCHAM, Surrey 2 


17, Western Road 


Fork-lift Trucks for hire 





Quicker paint repairs 


INFRA-RED PAINT 
REPAIR UNITS 


@ all coats applied — 
and dried —in ome day 


@ no blooming 


Standard drying times for small patches 


Primers and stoppers 10 minutes 


Cellulose finishes 20 minutes 


Synthetic finishes 30 minutes 


Full details available on request 
The General Electric Co. Led., Magnet House, Kingsway, WV.C.2 





Get your free copies of the O-Ring Handbook and 
the Pioneer Catalogue — two publications prepored 
specially for engineers and designers 


When Oil seals must be 100% perfect 
Specify PRONEER 


Under the most rigid vests Pioneer Oil Seals have suc 
cessfully sealed lubricants, chemicals and gases and have 
been completely effective against water, dirt of any 
foreign matter 


PIONEER :::: PLEASE 


PIONEER OILSEALING & MOULDING COMPANY LTD. 


A DIVISION OF |. H. FENNER & CO. LTD 


factory and Head Office Cottontree Works, Colne, Lancs Telephone  Wycoller 411/2 














PLANT HIRE SERVICE 


——— 














W. CC, YOUNGMAN LIMITED, WANDSWORTH WORKS, WANDSWORTH ROAD, LONDON, S.W.8. 
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Telephone: MACaulay 2233 (6 Lines) 
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From this lead and steel storage 
chamber, radio active tool tps 
are extracted by remote control 


re oe | 
x ; 4 


obebet etetebetetete te terete 


Rendered radio active in the atomic pile at Harwell a tool up in special tool holder is inserted 
into the screened cutting box on the test lathe in Duckham’s laboratories 


DUCKHAM 'S 


NEW RADIO ACTIVE TECHNIQUE 


measures effect of coolants on tool life 
10 second cutting determines tool wear factor 


LUBRICATION specialists Alexander Duckham & Co, Ltd., now use radio 
active tracer elements to determine the effect of a coolant on tool life. By 
this method, 10 secs. of cutting time suffices for each test and an accurate 
comparison of wear can be made in a few hours, To obtain similar, but 
less accurate results by standard test methods several weeks’ work is 
involved. 
This modern method of testing is of immense value to the production 
engineer faced with the problem of greater productivity. Duckham’s can 
solve your cutting oil problem. Their technical staff, backed by experience 
accumulated over more than §0 years, is at your service to advise and 
guide on all problems concerned with the use of neat 
and soluble coolants. 


Here is a selection from Duck 
ham’s fine range of cutting 
fluids—Transcut 60 (clear type 
soluble) unsurpassed for rust 
control; A.T, Aquicut (opaque 
type) first quality all-purpose 
grade; K.A. Kemeut (com 
pounded additive oil) and it 
alternative, S.A. Sulfcut (sul 
phurised) for more difficult op- 
erations particularly on tougher 
types of steel 


Inside the ev ed cutting chamber a ‘standard 


cul is taken ont 

fhe of cutting 

ten second cul 1 

working sample of cuttings 


Only ¢ i fling’ are necessary fo give an 
indicat of tool wear products 
present Before le j j wre measured 
the cuttings a ‘ led ished and oven dried 


A scaintll fe r ra the 
radio-acti f imount of 
radio-activit ; i im accurate 


indication of { 


A booklet—Cutting Fluids & Machine Shop Lubricants is available from Industrial Sales Dept., 
Alexander Duckham & Co., Ltd., Hammersmith, London, W.4. 
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CLASSIFIED ADVERTISEMENTS 


RATE 44. per word, minimum 4 Each 
peragra; charged seperately. Box number 
5 words ius I Advertisements for the 
August, 1956, issue should be to hand not 
later than first post 20th July. Ne respon 
sibility accepted for errors 





SERVICES OFFERED 
| ESIGN Office Capacity aveileble for Mech 
enical and Praduction Engineerin Special 
Machines and Preiects orris Brothers Lid 
43 Victoria Street. London, 5.W.1 Tel.: Abbe 
“444 15099 
UALIFIED 
QQ M.1. Mech. E 


Designer Draughtema 
and Partners, experienced 
oil-engine, gearbox, chassis, jig and fixture at 
general mechanical design seek above tyt 
design/detail work with view to forming nev 
company Box 2486, c/o Automobile Engineer 


SITUATIONS VACANT 
A PUTURE with Ford 


(HE Firm with «a Puture 


he Product Staff have a vacancy for 
qualified Mechanical Engineer with a wide 
knowledge of automobile service problems Hi 
duties will consist of investigating faults 
customers’ vehicles and preparing reports for th 
benefit of departments secking to eliminate th: 
Liaison with these departments will be important 
A responsible man of not less than HN 
standard is our aim 
NITIAL salary will depend on qualificatior 
and experience, merements and prospects of 
verformance Salaried Personnel Department 
Ford Motor Company Ltd., Dagenham, Esse 


will be glad to reply. Please quote MEA. [518% 


TT HNICAL Assistant, age 20-2 
Service completed, to train for interestis 
motor component development work wit 
nationally established organization Five-da 
week, non-contributory pension and life a 
ance scheme, holiday this year Partial train 
in Home Counties but subsequently based 
London Write, giving experience and qualif 
tions, with salary required, to Box 148 
Automobile Engineer { 


My NisTRY OF SUPPLY requires Chemist 
. London H.Q. to take charge of small secti 
responsible for design and development 
na kaging for vehicle components. Qualificatior 
lonours degree chemistry or chemical engines 
ing, or ARICA or ALM or equivale 
ixperience in corrosion prevention and chemi 
processing of metallic stores desirable Salar 
within £1,169-£1,500 pa. Forms from M1 
N Technical and g. jlentific Register (F 
London, §.W.1, quoting F.106/¢ 
25 July, 1956 { 


2§ Nationa 


King Street 
Closing date 


ee 


WIRE 


THREAD INSERTS | 





FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel COMBE DOWN 2355.6 








oWivet-taae),) 


til Crack 
fer a 


SITUATIONS VACANT 
FERGUSON RESEARCH LTD 


E applications {ror esign Draughtsmen 
ialized knowledge in one or more of 
Automobile Engine I ransmission 
m—giving ful letails of their 
qualificatior Interesting work 
and prospect non-contributory 
cheme offered 
is Moving to few premises at 
Toll Bar End, Coventry, on 
where selected applicants will be 
0 work 
ANTS im first place 
Draughteman, Harr 


should write to 
Ferguson Research 
{5201 


above addres 
"ORARY Chief Technical Assistants 
ade II) for War Office at Arborfield 
writing technical handbooks on 

and carrying out work study and collating 
information Must have served appren 
und hold O.N«A or equivaient 
ige and experience of maintenance and 
Army vehicles, particularly a” vehicles 
of writing technical literature quickly 
and accurately Salary range £726 two 
annum Starting salary fixed according 
qualifications and experience W rite 
birth, education, full details of 
ation and experience of posts held 
ne dates to Af 43. London Appoint 
Otficer, Ministry of Labour and National 
1-6 Tavistock Square, W.C.1, by 25 July 

‘ wiginal testimonia should be sent 
andidates selected for interview will be 
{5202 

<TON MOTORS LIMITED have vacancies 
fraughtemen with Jig and Tool experience 
keen interest in light engineering and 
le productior Attractive 


sound 


late of 


position to 
applicant 
DAY week 


transport 


Canteen Lasy acce to 
Apt Ve Manager 
Motors Limited Bracebridge Street 
sirmingham {5203 


rsonne! 


RECISION 
RIS (am 
the BAR 4y 


MXCAL 


to customer's specification in any 
juantity. 





Made 


For precision parts from the bar in any 
netal, particularly those which are not 
produced by the cold head or roll threaded 
process consult the specialist machinists 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 
Telephone: Broadwell {115 (4 lines) and 1757 





| 


SITUATIONS VACANT 
M ETALLURGIST wanted as assistant to chief 
. for large engineering works north of London 
Age 25-35, qualifications AI.M. of L.LM 
Experience desirable on ferrous heat-treatment 
and all metallography with knowledge of chemical 
analysis and induction hardening New equip 
ment being installed Write Box W.157, c/o 
Streets, 110 Old Broad Street, E.C.2 {5204 


QENIOR Foreman required by the 
N 


( OVERNMENT OF SIERRA LEONE Road 
Transport Department Machine Shop on 
contract for two tours of 18-24 months in first 
instance Salary scale (including Expatriation 
Pay) £859 rising to £1,266 a year. Commencing 
salary according 1o qualification and experience 
Gratuity at rate of £100/£150 a year Outfit 
allowance £60 Free passages for officer and 
wife Free passages ~ two children under 
age 19 of grant up to £150 annually for main 
tenance in U.K Liberal leave on full salary 
Candidates, over 30 years of age, must have 
served an apprenticeship in motor engineering 
and have had at least ten years’ subsequent 
experience in vehicle repair workshops with par 
ticular emphasis on machine shop practice and 
control rite to the Crown Agents, 4 Millbank 
London, 8.W.1. State age, name in block letters 
full qualifications and experience, and uote 
M2A/41647/AM {5205 
\ TANTED for Sales Development Division of 
leading aluminium fabricating company in 
Banbury, Engineer with minimum three to five 
years’ experience, preferably on the enginecring 
side of motor manufacturing. Successful applicant 
should have university degree or H.N.< Excel 
lent prospects in aggressive expanding business 
lop salary, pension plan. Write to Box V.907 
c/o Streets, 110 Old Broad Street, B.C.2. [5195 
CAPACITY WANTED 
A E.C. LIMITED, Windmill Lane, Southall 
4 Middiesex. ‘Telephone Southall 2424 
M ACHINING capacity is wanted immediately 
4 for medium sized batches of heavy vehicle 
components Reliable delivery 
work is essential The capacity required is on 
capstan and turret lathes up to 3)” diameter bar 
and chucking up to 18"diameter with subsequent 
operations, particularly heat-treatment and grind 
Free issue material is available together 
jigs, special tools and gauges Interested 
firms should write in the first instance to the 
Works Manager, giving particulars of the hours 
per week and the types of machine available 
{5206 


and good class 


TUITION 
M.LM.L, City & Guilds, A.M.I.Mech.E 
etc., on ““No Pass-No Fee” terms, Over 95° 
successes. For details of Exams, and Courses in 
all branches of Auto., Aero., Mechanical En 
etc., write for 144 page Handbook—Free, B.1.E 
(Dept. 643), 29 iright’s Lane, London 

















COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


imperial Works, Tewer Gridge Road 
Telephone: HOP 1784 LONDON, &.£.1 


Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTO BINGLEY 


Phome: Bingley 2388, 2351 & 2226 
Grams: *Circtips Bingley 
AJD., ARB, LFV. approved 


CIRCLIPS 





One of the powers that bee—that's me 


Mine is the power that drives much of | them also 


Your customers will like 


the finest plant in this country and to see my good name added to yours 


the power behind some of the finest They know 
electrical appliances as well G.E. 
Install me in your factory and you'll advantage of 


a good fractional too! 
Fractionals give vou 


famed G.E.C, reliability 


find me one of the liveliest workers af no extra cost. They are avail 
on the payroll. And if you sell in all standard ratings and with 
powered machines put me in full range of mountings. 


THE GENERAL LLECTRIC CO, LID, MAE bine 


‘anywhere by 








This is the reference book most frequently consulted in the 
day-to-day work of transport managers, despatch managers and 
consignors in all industries. 


With its help the nearest and quickest means of despatching all 
kinds of goods can easily be found. 


Order your copies of the July-Dec. 1956 and the Jan.-June 1957 
issues NOW. And to make sure you're constantly up-to-date, 
enter a standing order for all issues as published We'll 
invoice you annually in advance 


Published in two half-yearly issues : / * 
JULY-DECEMBER 1956 - JANUARY-JUNE 1957 3 Bian 


4 Each issue 3/6; Postage on each issue (mew rates) 1/34; packing 24d. 
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JULY-DEC. READY - ORDER NOW ! 


Please enter my order for the July-Dec. 1956 and 
the Jan.-June 19° issues of AK (,;00D58 
TRANSPORT Giuipe, for which I enclose remit 
tance of 10 

* Thereafter please continue my subscription 
until further notice and invoice me annually 
in advance 


* Delete 


NAME 


ADDEESS 


DATE 


POST TO ABC GOODS TRANSPORT GUIDE, ILIFFE & SONS, 
LTD., DORSET WOUSE, STAMFORD STREET, LONDON, 4.4.1 











ised? 


ts . 





THE LEWIS SPRING CO., LTD. 


RESILIENT WORKS, REDDITCH. 'P: REDDITCH 720/1/2 


London Office: 122, High Holborn, W.« Holborn 7479 & 7470 


SPRINGS 
PRESSWORK 
VOLUTE 


OF REDDITCH 


SPRING CLIPS 
WIRE FORMS 
SPRINGS 
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Cutting a Dash... 


Or rather die casting a dash, for, by using MAZAK, this is the ideal 
way to make a car facia, quickly and economically, as a 

strong, rigid unit, exact as to size, readily assembled, and 
incorporating mountings for all the instruments. 

And as to appearance, an attrac tive overall design, combined 

with the high finish made possible by the firm smooth 

MAZAK surface, lends the final touch of distinction to a worthy 


component w hich will indeed “ cut a dash”, 


MIAZANIK 


i furrriat Siurrnc) 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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Air intake casing 
for the Proteus engine 
Bi courtesy of The Briatol 


You get more than a casting from 


This is a casting. A very exclusive casting. Its life—in flying 


hours—is far more certain than the life of any human being. 
How is such certainty attained’? Where does it begin’? Surely 
and with the men who fashion them / 


know-how’ 


with the materials used 
It begins with accuracy, consistency and foundry 
Where light alloy castings for the Aircraft Industry are 


concerned, it is not too much to say that certainty begins with 


sirmal., 


Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM 40 





